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2 HAT have we done? 
What have we done as makers of automobiles as seen in the 


cars exhibited at the Automobile Board of Trade Show in Mad- 
ison Square Garden and at the exhibitidén of the National Association of 
Automobile Manufacturers at the new Grand Central Palace? 

What have our engineers done? 

Have we made real progress? 

These-are the questions we ask ourselves as show time comes round and 
the car becomes the topic of the country. _We iook about to see where we 
stand; to see how we measure up with our competitor; to see how we com- 
pare with the foreigner who displayed his wares at Olympia. As ‘children 
we must ever measure our stature. Have we grown? Are we developing 
the industry into that mature manhood which it is destined sooner or later 
to attain? Are we so acting and thinking as to bring this about? Are we 
building permanently? We can only answer these questions by examining 
the products of our brains,the-brains of our engineering forces, the handi- 
work of our artisans and the business acumen of our managers. 

We should have progressed, because 191t has been a busy year. Our 
engineers have worked overtime; our pattern shops have operated at high 

pressure, and our experimental departments have continued their efforts 

late into the night. It has been a busy year. Many a dry bone has been 
shaken up and new life instilled; many an old theory has been exploded, 
and many an old practice discarded. Many a factory has taken an 
about-face in its line of automobile production; many a manager has 
had his pride touched as he has been forced to change his designs in 
order to keep step with the movement of demand; many an engineer has 
been forced to cast his hobby-horse to the winds and bring out real 
practicai and salable devices; mamy a so-called sales manager has 
dropped from his pedestal of car distribution and is heard of no 
more; many a branch manager has changed his vocation; and going 
still farther along in the scale, many a salesman has departed—-weighed 
in the balance and found wanting. Nineteen hundred and eleven 
has been a real year; it has been a testing year; it has been an 
eliminating year; it has been a year of progress js we would 

like to define progress. ; 
-But what is progress? How is it defined? Progress to the 
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human mind is comparative, not absolute. We do something in a new 
way and we say we have progressed. We say this because we like the 
new way better. It may be it is more commercial; it may meet with 
public approval more than the old. For efficiency and other reasons 
we please ourselves by saying we have progressed. Sometimes we go 
ahead oniy to retrace our steps; the progress of yesterday becomes the 
retrogression of today. A few years ago our makers stampeded toward 
the square motor—they said it was progress; nearly everybody agreed. 
Today we are going away from the square type to the longer stroke type 
and still we say we are progressing. What satisfied 2 or 3 years ago 
does not satisfy today, and there is good ground for designating the 
change of trend as progress. 


Spirit of Progress Manifested by Changes 


When the great trend was from elliptic rear springs to semi-elliptics 
we all shouted progress; today we are discarding semi-elliptics and going 
to three-quarter elliptics and still we shout progress. Examples could be 
continued, but it is not necessary. Each was a change; each change led 
to a further change; these led to a third, and the chain is not yet com- 
piete. We will continue to change, to alter, to correct, all with the one 
great object of progressing. Our visions are limited. The engineer 
dreams of his engine of the future; he transfers his thoughts into draw- 
ings which sdon become realities. Perhaps they are accepted; perhaps 
not. If they are it is progress, and if they are not it is progress, because 
the engineer has learned that there are some things that are not to be 
bothered with. He has rid himself of many encumbrances. Each ac- 
complishment becomes a step on which he mounts to loftier heights. So 
we progress. 

There have been many changes in the automobile world; many makers 
have accomplished a great deal; many have taken a step that they have 
been contemplating for a long time; many have plunged forward because 
others were going in that direction and they imagined they must be with 
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the leaders. While there have been a few examples of plunging 
there have been a great many more examples of cool-headed 
change. Call it progress; we hope it will prove such. Makers 
who have been called conservative for the last few years have 
developed new designs which they have carefully weighed before 


incorporating them in their cars. Much of the so-called progress’ 


of this season has been of the careful-judgment type, and where 
the makers have changed they have been well satisfied that the 
change has been a needed one and that it has been a commercial 
one also. 


Year Shows Few Additions to Makers’ List 


The year has not been productive of many new names in the 
car field that have become big factors. Three years ago there 
was a crop of new companies—companies that were destined to 
be big corporations in a brief span of years. This has not been 
the case this year. A few new names have been added to the 
list of makers, but they have in neariy every case started in on 
a sane method of production—which would seem to indicate 
that they expect to’ continue in business for a long time, if not 
permanently. 

The commercial-car end of the industry has shown vast prog- 
tess; unprecedented is the best word for the situation. Over a 
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score of new companies have started; the beginnings have been 
modest, but the purpose seems deep-founded. Electrics have 
made good progress; new companies have sprung up and the 
old ones have increased their outputs. In the electric com- 
mercial field the year has been characterized by particular ac- 
tivity in several of the large cities, where the attention of the 
public has been directed to the possibilities of the commercial 
electric machine. 

In a forecast of what can be seen at the coming shows the 
progress in the motor field stands uppermost. The Knight 
double-sleeve motor has arrived in earnest. Four companies 
have. vigorously taken up its manufacture, and a big engine- 
buiiding company has entered into the manufacture of this 
type of motor for sale to car-building companies who wish to 
buy it. Stearns has entirely discarded the poppet-valve type 
of motor and put all of his trust in the Knight sleeve-valve type ; 
Stoddard-Dayton, while continuing the manufacture of three 
types of poppet-valve motors, has adopted the Knight type in a 
new six-cylinder model; in the Columbia factory a Knight type 
of four-cylinder has been introduced as a running mate to the 
four-cylinder poppet-valve types; the Atlas company, of Spring- 
field, Mass., has, within the last few weeks, announced that it 
will market Knight types of motors; the Atlas Engine Company, 
of Indianapolis, has the patent rights to build this motor for 
sale in America and already it has reported orders placed by 
several of the poppet-valve adherents of to- 
day; and, lastly, it is rumored in inside cir- 
cles that one of the oldest American makers 
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has taken out a license to build its ‘motors under 
the Knight patent and that a full announcement 
of this will be made during the present year. 

The introduction of the Knight motor, with 
its two reciprocating sleeves, its quiet operation 
and its high efficiency, has resulted in a vast 
amount of research into the non-poppet type of 
motor. In nearly every city are rumors of 
sleeve valves, of rotary-sleeve valves, of rotary- 
disk valves, of ‘teciprocating-piston valves and 
of rotary-piston valves. Many are in the ex- 
perimental stages. The Reynolds rotary-disk 
valve has been under test in several laboratories 
for over 7 months, and good results have been 
reported. The Mead rotary valve was intro- 
duced to the public last June and has been ’in 
operation on several individual cars since then. 
The Tillotson motor, of Chicago, has been in 
the development stage for over a year. and many 
other cases could be cited. 


Foreign Valve Types Imported 


The importation of many foreign types has 
‘been a feature of the year and there has been 
especial activity on the part of American in- 
terests securing the conttol of several European 
valve patents for this country. The Reno re- 
ciprocating-ring valve has been taken up and is 
being produced by the Sphinx company and 
rumors are afloat of other companies adopting 
foreign types of non-poppet valves. 

From the motor point of view, next of im- 
portance during the year has been the activity 
among high-priced makers of the six-cylinder 
group. For a few years many wondered if the 
six wouid live. It had its ups and downs. 
Some of the high-priced-car makers took it up 
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in earnest and developed it and 
made it a success. At the same 
time a dozen builders of medium- 
priced cars took it up in a sort of 
‘ sensational but half-hearted man- 
ner and soon dropped it.’ The six 
has had a more or less vacillating 
career. For 1912 it has made big 
progress. It has worked its. way 
deeper into the hearts of the peo- 
ple. The seed that the other 
makers have been sowing has 
sprung forth and there is a big har- 
vest. Many new names have been 
added to the makers of sixes. 
Packard was one of the first to 
announce a six-cylinder model for ‘ 
this year and already its output is 
away up in the hundreds. White 
has been one of the most recent 
} additions to the list; and during 
— ee the past fall the names of Chalm- 
Sci ers, Stoddard-Dayton, Garford. 
- cant 00 WALTER Fiat and Everitt have been added. 
—— ede Other announcements are expected 











to be kept as surprises for the show 








opening. 


ef But there has been more activity 


in the six-cylinder field than merely 
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the task of bringing out new models. There has been 

development, if we can gauge deveiopment by what 

has been taking place from’ year to year with the for- 

eign builder. Chalmers, Stoddard and Garford have 

adopted the use of cylinders cast in groups of three each; 

and White, Fiat and Everitt have cast the entire six in 

a single group, monobloc or en bloc being the terms most frequently 
employed to express the type of design. Locomobile has established it- 
self stronger than ever in the six field by retaining its six of last year 
and introducing what is called a smail six, of lower horsepower; Mitchell 
has two six-cylinder models instead of one; Peerless has three six- 
cylinder models in place of one; and so the story goes. 

Stevens-Duryea, a pioneer name in the six-cylinder field, continues its 
two models as leaders, with a four-cylinder also carried; Winton pins 
its faith to a single six, not having a four for several years; Pierce- 
Arrow machines are made in three six-cylinder models, not a four being 
listed for years with this concern; Austin has continued its sixes and 
moved them into the long-stroke category; Premier continues its six, 
retaining the four aiso; Thomas is building but one model and that is a 
six, also Oldsmobile and Franklin continue as strong exponents of the 
six-cylinder design; and Pope-Hartford, Pullman, Palmer & Singer, 
Matheson, Lozier, Kissel, Kline, Havers, Cameron, McFarlan, Midland, 
Chadwick, Apperson, Auburn and Berkshire are other names on the six- 
cylinder list, most of which, however, are marketing more fours. 


Six-cylinder Type Becoming Popular 

The size of the six is diminishing on the average. On another page 
of this issue is a special article on the six-cylinder situation in which all 
of its tendencies and features are delineated. To date the six has not 
dropped into the realm of the small car as it has abroad. In America the 
big builder is the six-cylinder builder, but not so in France and England. 
There there are many more six-cylinder machines of small power, the 
foreign six averaging more than 12 horsepower under the American 
six. There is only one American six which comes under 30 horsepower 
according to the S. A. E. rating and there are twenty abroad which drop 
under this mark. The smallest foreign six has a rating of 15.7 horse- 
power. The foreigner likes the six for its flexibility and in America the 
great middle class has not yet come under the magic of it. 
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Exhaust side of the Stoddard-Dayton-Knight six motor 


Next to the six-cylinder trend in motors is the improvement 
in the four-cylinder type and the trend towards the longer stroke 
in many of these. The square motor has lost many adherents 
during the year, by square motor being meant that type with 
the bore equal to the stroke. There are still many square-type 
adherents, among them being Cadillac, 4.5 inches; Franklin, 4 
inches, in four different models; Jackson, with three models, 4 
inches, 4.5 inches and 4.75 inches; Kissel, 4.25 inches; Locomo- 
bile, two models, 4.5 inches each; Maxwell, one model, 4 inches 
and the other 4.25 inches; Oakland, 4 inches; Speedwell, 5 
inches; and Buick, with two sixes, 4 and 3.75 inches. There 
are many examples of companies which have dropped square 
types and brought out designs with strokes in excess of the 
bores. 


Nearly Twoscore New Motors for 1912 


There are approximately thirty-eight new motors for this 
year, by this being meant motors with sizes different from those 
of last year. Some of these are entirely new types and many 
others are designs of last year which have had the stroke 
lengthened and the bore decreased. In all of these there is not 
a single case of the bore being equal to the stroke; the stroke is 
invariably the longer. Here are a few examples, which give an 
idea of the general tendency: 





Bore. Stroke. 
« Pierce-Arrow ....... Rah ddwans wee 5 inches 7 _ inches 
Mitchell , ” 3 Sibi. 
Chalmers a2a3.°* sae)" 
ee Re rrr vF 4 - a73.~° 
POY i eB ee ee 5 “ 6 bee 
PN” A eS ee ae eee 475 °° 5 Pe 
ME Na Sb ba ds cddesdoccswtan 4.5 . Bie 
DN 1G Cares AEE ant 6 bb.G 640 bees 4.25 “ ag 
BE “aah £ a'SEk Disc cor ebianasWntann 5 " Ba a 
BED as ois. pC dx bat <awkee tadeane a - hs 
ced Lin's « eSipmedive Ub y Pua ase jas: * 5.5 ors 
te, ee a ee 4.5 - - 
BE SESS eo v8 cbc bmwienes was ghee 4.5 ra 5 oe 
MEN tracadka 0 S454 2 0% kb uth NSS heen 4.5 1 7 - 
ES EY eres Payee me ke 4.5 - © . en 
EE oath was kb a.cne.cws boc de eeMieet 4.125 “ S75 * 
EL Hey i606 be eecsadeewn ea waseaes 4.5 ne 5.5 pe 
EN ad by 50 Ve-05.5-<'os op es SERRE TS lies 5:25 .? 
MND NB des ocacegiae tees veda bin ems sic’ 4 mae $33. S 
NN FOES OPT OE AG oF XE 4.123. * See 
SE was e-59.6 04 thew ec c@ngehneen 4125 ' “ Se: 

EN. usiedcdwviadtadiveceds tinamus 5 5 7 = 
PUNO bc cb-0n4dh 0 eck bos Ke eke Rees 4.5 ay 6 - 
UND 65.5... 5 0's 0teadbadhas ene 4 al 4.5 - 
Nr re ee oe 4 “44 6 = 
CER e Wovens owsisgecncich > sauna 4.875 “ S35 > 


Many mote’ examples could be given, but these are sufficient to 
prove that the longer stroke idea has taken possession of the 
makers. These figures also prove that the abnormally long- 
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Cylinder casting of the Stoddard-Dayton-Knight six motor 


stroke motor has not made its appearance here as it did abroad 
a few years ago. In America it is rare to find a motor in which 
the stroke is more than one-half in excess of the bore, but in 
Europe such designs are common. The long-stroke motor means 
a high motor. In Europe the roads are such that smail clearance 
is needed and so the motor can be carried low without danger 
of the flywheel striking on the ground, but in America the con- 
dition of the roads demands ample clearance. The American 
designer has shown his good judgment in not imitating blindly 
the foreign practice. What changes another year will bring 
forth in this longer stroke trend time alone can tell. 

Close behind the long-stroke-motor trend comes that of the 
use of self-starters. Nineteen hundred and twelve will go down 
in automobile history as a self-starter year. The automatic 
starter, as many prefer to designate it, has come as an avalanche. | 
It has been as a flash of lightning from a clear sky. Only a few 
fitted them until suddenly a popular-priced car announced the 
inclusion of self-starters as stock equipment: That set the pace. 
Other makers delayed their 1912 announcements until they could 
include a self-starter in their equipment. The medium-priced 
makers have taken it up with more avidity than the high-priced 
makers, but the result is the same. The public has waited long 
for this device and it. is to be hoped that self-starters will be 
improved and within a twelve-month made a corporate part of 
every motor. 

But motors have been improved in many other ways. Quiet- 
ness has been a big aim. The introduction of the non-poppet 
type has made this imperative. Designers have worked iong and 
hard to get rid of the noise. Cams have been redesigned; valve 
springs have been inclosed; fiber washers have been embedded in 
the tops of the valve tappets; springs have been inserted to retain 
the tappet rollers in contact with the cams; some makers have 
introduced arc-shaped levers between the cams and tappet roll- 
ers; and others have worked on valve shape and size with the 
hope of reducing noise. All have had their results. Besides 
reducing noise many have increased efficiency and the net re- 
sult has been progress. 

There has not been the widespread alteration in lubrication 
that characterized the cars of a year ago. The circulation system 
of oiling led by a big margin a year ago and it has gained fol- 
lowers since then. Perhaps the real trend in motor lubrication 
today is the adoption of the non-splash system by many. In this 
the oil is fed under pressure to the crankshaft and connecting- 
rod bearings and there is not any splash level in the base of the 
crankcase into which the connecting rods dip. With this non- 
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splash system there is not that churning up of the oil so common 
in many splash designs. A novelty in motor lubrication is the 
trough system in use on the Knight type of sleeve-valve motors. 
Beneath each connecting-rod is a small hinged trough into which 
the oil is fed. A small scoop on the lower end of the con- 
necting-rod dips into this oil and the lubricant is led through 
the scoop up into the connecting-rod bearing. A little is splashed 
into the sleeves. The troughs are interconnected with the throt- 
tle so that with a wide-open throttle more oil is fed, this being 
an excellent feature of the system. This interconnection of 
throttle and motor lubricant was one of the features of the 
Olympia show a few months ago, many of the leading French 
and German makers in both poppet and non-poppet valve types 
employing some form of interconnection. 

The honors of progress in carburetion for the year are di- 
vided. Part belong to the carbureter makers who build car- 
bureters for all of the different car buiiders; and credit mitst 
also be given to the makers of cars who manufacture their own 
carbureters. It is difficult to follow any definite line of progress 
with carbureter builders. They are operating along many dif- 
ferent lines and yet all are obtaining satisfactory results. One 
maker, who has used for many years an auxiliary air valve has 
discontinued this in his latest models and brought out an abso- 
luteiy mechanical device in which both air and gasoline, are under 
manual control; another has added features in the way of. the 
auxiliary air valve. There is much unrest in the matter of using 
the single-jet type or the multi-jet type. Much experimenting 
has been done with the multi-jet with good results, and it will, 
undoubtedly, be more in the public eye during the coming year 
than it has ever been before. One carbureter feature that has 
come to the front is that of bypassing gasoline past the nozzle 
to facilitate starting, the modus operandi being that by holding 
the throttle closed, the puil of the engine is exerted on the gas- 
oline in the bypass channel and a good supply is drawn in to 
give the desired rich mixture for starting. 

In carburetion the old problem of controlling the gasoline re- 
mains in a more or less unsettled condition. The method of 
lifting the needle valve in the nozzle with each opening of the 
carbureter is continued; and in addition one builder is making 
use of the motor pull on air column to control gasoline feed. 

The ignition department has progressed. The two-spark mag- 
neto is now being fitted as stock in many factories. In this in- 
strument there is a double secondary winding, and a double dis- 
tributer and two sets of spark plugs in the cylinders. Two sparks 
are delivered in synchronism. In a T-head motor this gives a 
very perceptible increase in power’ as has been demonstrated on 
the dynamometer. A still more important factor in ignition is 
the adoption of the automatic-spark governor which has been 
incorporated in the magneto. Such governors were shown in 
one or two cases last year, but for this season they have gained 
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in popularity. By the governor the ignition expert insures a 
maximum of efficiency. 

While the monobloc construction has showed little more than 
a start in six-cylinder motors, there is no denying the position 
that it now holds in the four-cylinder field. There are at pres- 
ent over fifty-one different models of four and six-cylinder de- 
sign in which the cylinders are all formed in a single block. 
This list includes all of the names of those using this type of 
construction last year as well as many additions. It is a char- 
acteristic fact that concerns that have once adopted this con- 
struction have not departed from it. It is also conspicuous that 
such firms as White and Metzger, that have used monobloc 
construction during years past in four-cylinder motors, have 
continued its use in their new six-cylinder designs. 


Monobloc Construction Generally Applicable 


Among the old makers of block castings are: White, Ford, 
Hudson, Chalmers, Bergdoll, Courier, Lambert, etc. Other com- 
panies using this type of casting are: American, in two new 
models; Colby; Stoddard-Dayton, in its Savoy and Stratford 
models; Staver, in two motor sizes; S. G. V., in two sizes; 
Schacht, in two sizes; Warren-Detroit, in three sizes; Everitt, in 
three models with the same cyiinder sizes; and the following in 
one-cylinder size: Cutting, Davis, Firestone-Columbus, Flanders, 
Garford, Great Southern, Halladay, Henry, Herreshoff, Carhart, 
Clark, Crawford, Krit, Metz, Only, Paige-Detroit, Pathfinder, 
Pilot, R. C. H., Reading, Regal, Roader, Richmond, etc. 

While it is safe to state that all of these motors are of the 
medium-size division still it would be wrong to convey the idea 
that the block type of design cannot be used and is not being 
used in motors of considerable size. The bore and stroke of 
the Reading are 5 and 6 inches respectively; the Schacht has one 
model with 5.25-inch bore and 4.5-inch stroke. These are the 
largest sizes; in fact, these are the only sizes in which the bore 
reaches the 5-inch mark. For reference purposes a list is at- 
tached herewith giving the cylinder dimensions and the horse- 
power of most of the monobloc types. 


; H.P. 
Name. Model. Bore. Stroke. (S.A.E.) 
PE | 6. ac 00 che ess Abiee 20 3% 4y% 22.5 
PIE 6.5. 5 oh Vcd vheecénuede 30 4y%, 5 32.4 
rene ae 4 4% 25.6 
DEE. fo dbewe > debows. voamehs D 4 515716 25.6 
aS OS Ca J 41/16 4y, 26.4 
ye. EEC eT ST CT rear 30 4% 44% 25.6 
COONS ccnccebern ncaa one 36 4% 5% 28.9 
CRM 4% cbc a cacunhey Usb ac ade T 41/16 4% 26.4 
CONE. 5 Siok midis dep mene od a 41/16 4% 26.4 
CIOUEEE . n cée & ooo te Awe va 0 ced) 1912 3% 5% 22.5 
ee a oe eee ee 12-30 4% 44% 32.4 
CONES 5 5.5 uceScaness oe 50 3% 4y% 22.5 
Crow-Elkhart .......... NTS 52 - 4% 25.6 
CN nk 0 Kh ads belo ns 6s wha vlad A-30 4 5 25.6 
EE “ons ct bh udde soba bes ond Ce 40 4% 5% 27.3 
ONE ac bd soa dh esen weave 30, 4-36 4 4% 25.6 
PD | cd dadaned Side cAmeeban S 3% 3% 20.3 




















Magneto side of the Stearns-Knight motor 








Sectional view of the Columbia-Knight motor 
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In connection with block motor cast- 
ing it is not as yet a settled fact as to 
whether it is best to incorporate the 
intake and exhaust manifolds as well as 
the intake and outlet water pipes with 
the cylinder castings. Some makers 
who started a season or two ago to do 
this have more recently adopted the 
separate intake and exhaust manifold 
with integral water pipes, whereas oth- 
ers’ have pursued an opposite course 
It is not a big factor in design and 
often the conveniences of the maker are 
the turning points in the selection ot 
the design to be used. The incorporat- 
ing of the intake manifold with the 
waterjacket is a design well worth copy- 
ing, as it insures a warm intake pas- 
sage and the consequent prevention of 
condensation of the intake gases. 

The use of thermo-syphon cooling has 
not progressed as was anticipated, and 
it is not making the headway in Amer- 
ica that it is on the other side of the 







































Name. Model. Bore. 
RR i atts alah kets dw clo T 3% 
EL. wane Cauhice oak on ose G-12 4% 
Great Southern................ 30 4 
REE SAE ae 30 3% 
ET nn cin cheb once desis neds WwW 4 
Eh 6 ikaeed aie ccgiaion swe 4% 
EE -6ndndedonencawenasis 25 3% 
DD Sas eRWidec das vekeaaoal oe o 
POINNOD oats gers. 9:60 ccnvicien ves D 3% 
EE Mae nad ass hice denen 36 3 13/16 
BEE Ore Sve Vidideubs «abd ows A, si 
66- 4 
ONT ee a See nee ; 66.C ~— 
SE pe Se ree et 22 3% 
PAS re ee {6 4% 
I ans « whkta Wirht od.ctaate geieno Beverly 3u% 
SRE ae re 40 4% 
ME. 4 fb Sew haded lant. bcc R-F, T4 3% 
RR cai ee eae T-R, T-5 4% 
SE uckin a6 ad Gore 4 RSX b.0 40 40 4% 
Ne Md ob p-Udens dda d ae cones - 3% 
RS Ginna os Ka wiacweu'e mares aoe 40 5 
PT ch acs sled ehGnmaad conthete N 3% 
ND: Rincon ahem’ 9. 0-tk Sob obra ee 20 33 
GEER RR PRP rere M 4y%, 
NE clad Wath oclanale wx caesar E 5% 
I  hiitcdn's cat ehddss< kamen GF 45/16 
Pe, Wiecbaek dives words écceke A 3% 
Sr Wes eahdndudeettawsseaae D 4 
EE 2604000 i awna chow sccnade 35- 4% 
EE SnacEe Mir trenlee valde bom 35F, 40F, 40RR 4% 
Stoddard-Dayton ............. avoy 3 
SORT E-EAGUON vce ccc ccc csi Stratford 4% 
DD "a ahesk pas édaioass wae 12-30 
NED ie tiny wate Agad ad oe Dr he 12-40 4% 


H.P. 
Stroke. (S.A.E.) 


4 
5% 
4% 
5% 
4% 
5% 
3% 
4% 
3% 
5% 
4 


uhm 


mw 


pau 
WRK 





Showing the block casting and the unit construction of the King motor 


Atlantic. There is not a case of its dis- 
continuance by an American maker who 
has been using this system of water 
circulation; and on the other hand there are not many cases 
of its being introduced. By careful estimate but 23 per cent. 
of the different chassis models listed for this year use this 
system, 72 per cent. continuing with the pump. The air-cooled 
following constitutes 5 per cent. of the total number of listed 
chassis. The generally-advanced reason for continuing with 
pump circulation is that it gives entire satisfaction and that to 
change to thermo-syphon would mean a redesigning of the 
cylinders to give added water space, a new design of radiator 
and vastly increased water pipes, all of which would be a big 
expense to the maker at the start, although the construction 
would be cheaper later on. 


Review of Chassis Construction 


In a cursory review of the chassis parts in general not so 
much activity is noted. It is true there have been refinements 
all along the line, but they have been more a matter of detail. 
Brakes have been increased in diameter and often width has been 
added to the drum. There has been a more general adop- 
tion of equalizers in medium-priced automobiles and _ the 
equalizers with all of the other brake connections are now 
carried inside of the side frame members, thereby giving a 
much cleaner chassis appearance. The use of fabric for fric- 
tion surfaces continues; in fact, it has 











































Illustrating the valve action housing and the unit construction of the Cole motor 


gained during the year. Some makers 
who have used bronze with cork inserts 
for several seasons have discontinued 
this for the use of a fabric; others who 
have used fabric have adopted bronze: 
and when the entire field is surveyed it 
is difficult to trace any very definite 
trend in this respect. There has been 
perceptible improvement in the adjust- 
ment features. Many have placed the 
adjustments under the front floor- 
boards; and those who have left them 
at the rear have brought them into a 
more accessible position, so that the 
driver has not to convert his arm into 
an L in order to tighten up either set. 

The war between multiple-disk and 
cone clutches continues. Both have lost 
some adherents and both have gained 
some during the year. They are now 
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on a par so far as following is con- 
cerned. The expanding band type of 
clutch has lost considerably and the 
contracting band has a following of but 
I per cent. at the present time. 

In the gearset field the selective set 
has entirely outdistanced all others and 
has been gaining steadily, although the 
landslide during the past 12 months has 
not been so conspicuous as it was 2 
years ago. There have not been so 
many to landslide. The four-speed set 
has not gained so generally as there 
were reasons to expect. Sixty-one dif- 
ferent chassis on the 1912 market are 
fitted with four-speed sets, but this is 
relatively small when compared with 276 
chassis in which the three-speed set is 
made use of. But 3 per cent. of the 
chassis made use of the progressive sits sacle iedacaa 
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gearset and only 2 per cent. use the 
Magneto and water pump mounting on the Abbott-Detroit unit power plant 


planetary set. 

Shaft drive controls the entire field, 
its following being 93 per cent. Half of the chassis types mount 
the gearset as a separate unit in the center of the chassis and 
the other half form it as a unit either with the motor or with the 
rear axle. These two types of unit construction are to all pur- 
poses on an equal footing, the unit type with the motor being 
a leader by a very slight margin. 


Drop Frame and Control Changes Considered 


When the framework and springs and axles are looked into 
the coming of the double-drop frame cannot be overlooked. Its 
progress is slow, but it is certain. There is much difference in 
how the two drops are positioned. One maker will locate them 
immediately in front of the back axle so that the only advantage 
attained is the lowering of the door to the tonneau portion. 
Another maker will have the forward drop at the dash so that 
he accomplishes a lowering of many of the chassis parts and a 
consequent lowering of the center of gravity of the car. The 
tendency still seems to be along the line of a very stiff frame 
construction, with heavy flanges on the side members, these 
flanges being specially wide in the central chassis parts. With 
this framework creaking noisés between the body sills and the 
frame often develop. Not a few foreign chassis shown at the 
recent Olympia use what is called the flexible frame construc- 
tion, with the express object of getting away from what are 
termed body creaks. This is more essential abroad, due to the 
present craze for quietness, but it is sure to receive more or less 
attention in this country within the coming year. 

In the body field there have been many noted trends. The 
fore-door type has become absolute. 








lever without scraping the back of the hand against the inside 
of the body. This is not conducive to continued popularity. 
There are others in which the change speed lever is too close to 
the knee of the driver. One maker has put the change speed 
lever at the middle and left the emergency lever outside, giving 
knee room and preventing mixing of the levers. 

There has been much change in the matter of control. Plac- 
ing the steering column on the left side has gained very mate- 
rially. This is now being done on many high-priced machines. 
The new Stoddard-Dayton six with the Knight motor has left- 
hand control; so has the new White six and also the new 
National models. Many other cases could be cited. In nearly 
every case where the steering pillar is mounted on the left side 
the change speed and emergency brake levers are placed in the 
middle of the floor-board. This is generally an excellent me- 
chanical job; it is cheaper to manufacture than the side position 
and there is not any interference with the bodies. The only in- 
convenience some have suggested as arising from the central 
lever position is that it interferes with the lap robe. This is 
not material, because the individual lap robe for each front- 
seat passenger is more desirable than one large robe for both. 

In the matter of closed bodies there has been a strong trend © 
in the limousine direction. Many of the touring cars selling at 
the $2,000 mark or under have been fitted with limousine bodies 
and the price placed around $3,000. The older concerns whtich 
have been building enclosed types of cars for several seasons 
have more generally adopted the use of the Berline type—that 

(Continued on page 73.) 





Those concerns who fought against it 





last year and who decided to bring out 
1912 types without the fore-door were 
compelled to delay the announcement of 
this year’s models until fore-door bodies 
were arranged for. Many makers put 
the question up to their dealers in all 
of the different states. From every 
quarter came the same demand for the 
fore-door, and often the engineer and 
factory heads were forced to bow to the 
will of the people. The use of the fore- 
door has called for the placing of the 
brake and change speed levers inside 
the body. Some makers have tried to 
do this without widening the body, and 
they have generally failed. There are 

















cars on the market where it is impos- 
sible to operate the emergency brake 


The Oakland crankcase, clutch and gearset are enclosed in a unit aluminum housing 
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either directly or indirectly, and statistics relating to it 

engage the attention the more because of their ephemeral 
quality and the difficulty of securing them. No one can fail tc 
have respect for an industry which has climbed, literally by leaps 
and bounds, to fifth place in the list of our country’s mammoth 
businesses in the course of a decade. Even as this article goes 
to press the figures which are given in the tables and charts are 
gradually but continually changing. But these changes are going 
on in the new year, 1912, and the figures given hold good for 
the old year, 1911; so let us see what they are. 

The question most often asked of those whose fingers are 
nearest the pulse of the automobile industry is, How many auto- 
mobiles are there in the United States at the present time? The 
answer is by no means one which may be made off-hand. In 
order to secure the information given in the accompanying table 
of registrations letters were written to the Secretary of State 
of every state and territory, and in the cases where estimates 


A LMOST every one is interested in the automobile industry, 








were necessary the greatest care was observed that the figures 
should be as accurate as possible. According to the result there 
are 717,875 automobiles registered in the entire country. This, 
however, does not mean that there are as many machines as 
that in use, for cars are very oftes registered in several states 
at the same time. This is especially true of cars in New Jersey, 
New York and Pennsylvania. A careful investigation of this 
phase of the question reveals the number of duplicate registra- 
tions as approximately 41,000. Then the answer to the question 
is that there are 677,000 automobiles in actual use in the United 
States today, or one car to every 140 of the population, which 
is a very high average. 

At the beginning of last year all sorts of prophecies, estimates 
and guesses were made as to the probable output of the Amer- 
ican automobile manufacturers during the year. A searching 
investigation was made of this matter as well, and hundreds of 
letters were sent to manufacturers all over the country asking 
for information upon which the computation could confidently 





Table Showing Autemehite Registrations in the “United States for 1911, with the Amount of Fees Collected. 
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State or Total New Registra- Registration up | Commercial Vehicle Total Registration | 
Territory Registration tions, 1911 to 1911 | Registration Fees } Remarks 
| : 
Alabama........... — 2,856 847 2,009 39 | $14,280.00 ane law 
| BREE SSPE Ae ee | 1,485 | 597 888 14 7,425.00T |Local registration 
MDS soc ctwesscacsest 2,866 1,560 1,305 43 7,750.00 |New law 
alifornia 59,202 16,819 42,383 2,063 38,136.00 | . 
Coloradot 9,483 2,862 6,621 14 47,415.00 \Local registration 
13,994 3,326 10,668 482 207,000.00 | 
1,391 588 803 79 13,036.00 | 
8,322 2,294 6,028 110 10,172.00 
3,889 1,495 2,394 94 2,880.00 
12,240 | 4,706 8,134 136 11,400.00 | > : 
a } 1,046 2,234 24 | “cxgteomelkee eh'> \No state registration 
38,104 | 10,062 28,042 1,626 350,000.00 |New law 
36,826 9,364 27,482 1,442 12,000.00 | ° 
27,936 4,147 23,789 1,094 148,366.00 |Newlaw | 
8,317 2,847 5,470 See. 2 Ob ea, No state registration 
2,868 826 2,042 103 20,000.00 | Q , 
4,867 1,742 3,125 43 24,335.00 (Local registration 
10,045 | 2,757 7,288 100 11,266.00 |New law 
3 | 4,502 2,868 98 63,055.00 
38,696 7,336 31,360 2,120 ‘000 
27,740 9,385 18,355 1,226 96,169.00 
19,275 7,245 12,029 963 , 400.00 
1,240 413 2 36 ,200.00f 
16,166 2,963 13,203 232 55,998.00 ; ; 
2,729 1,981 Be eas No state registration 
23,094 8,326 14,768 242 7,765.00 ‘ 
520 30 y ” PRE Maes Sate SECS Hh A No state registration 
4,489 913 3,586 78 52,956.00 
48,266 10,154 38,112 1,061 374,878.63 |" ‘ _ 
1,389 624 765 ae ie eS See No state registration 
84,989 22,334 62,655 5,081 882, 975.87 
3,728 1,533 2,195 76 7,260.00 
7,220 2,104 5,116 46 21,545.00 |New law 
45,739 12,798 32,941 871 254,719.70 
3 1,344 2,11 32 17,245 .00t 
6,007 1,884 4,123 126 25,916.00 |New law ° 
44,182 6,405 37,777 2,062 418,631.00 
6,017 798 162 73,000.00 
7,066 2,260 4,806 106 35,330.00  |Local registration 
11,242 3,327 7,915 112 3,250.00 
6, 2,211 4,253 103 4,000.00 
15,588 5,742 9,84 347 77,940.00  |Local registration 
# 4 1,347 32 986.00 
3,247 801 2,446 75 59,643.00 
3,916 1,446 2,470 120 35,574.50 
8,589 2,476 | 6,113 116 16,000.00 
2,091 84 1,248 51 20 458.00 
15,831 4,999 : 10,832 543 17,752.00 
1,728 620 1,102 28 8,640.00  |Local registration 
717,875 194,501 523,384 25,451 $3 985,848.55 

















*Including non-residents 


tEstimated on basis of population with reference to location and sectional registration. 





\ 


= 





of Syma 











January 4, 1912 


THE AUTOMOBILE 


II 

















— 


WN « 














When all the figures were totaled we found that 
American manufacturers had produced 200,957 cars during the 


be based. 


past 12 months. These consisted of 194,665 gasoline pleasure 
cars, 8,500 gasoline trucks, 5,634 electric pleasure cars, 853 elec- 
tric trucks and 305 fire department vehicles. 

At the beginning of last year people were prophesying, 
estimating and guessing the number of cars to be produced in 
1911, and they are now doing the same thing concerning the 1912 
output. This being the case, they will doubtless be interested in 
what the manufacturers themselves think on the subject. Ac- 
cording to estimates given by them in answer to the letters of 


not altogether unlimited. This brings up another side of the 
subject. which presents a boundless field for speculation. The 
United States has become the greatest exporter of automobiles 
in the world. Since 1901 automobile exports from this country 
have increased in value from $367,371 to $15,344,677 at the end 
of October, 1911. Each succeding year brings its opportunities 
in this direction and American manufacturers are not slow to 
grasp them. In fact, they even invade the foreign countries and 
make their own opportunities. In connection with this it is 
interesting to note that imports of automobiles and parts into the 
United States have steadily decreased in value from $4,910,208 


THE AUTOMOBILE they will produce in all 247,427 cars during the 
current year. A glance at these figures and at those which show 
the 1911 output gives a definite idea of the tremendous strides 
marking the progress of the manufacturing side of the industry 
from year to year. 

Many will ask, Who will buy all those cars? Just think of 
the great number now in use! The country’s buying power is 


in 1906 to $1,024,271 at the end of October, 1911. Figures for 
November and December on both imports and exports are not 
available as this article goes to press. A study of the accom- 
panying chart illustrating the fluctuation of the imports and 
exports of automobiles and parts to and from this country 
since 1901 reveals some unexpected variations in succeeding 
years. The year 1910 shows the greatest advance, exports jump- 











Table Showing Distribution by States of 








Manufactories of the More Important Automobile Parts and Accessories 
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Note—Although the above table shows the number and distribution of manufacture s of only the more important automobile 
arts and accessories, all cf these manufacturers do not devote t he entire energy of thei factories to the production of automobile 
goods. A large number of them have introduced their automobile specialties as side lines and continue to direct their chief efforts 
to the manufacture of their original product. Even then many of these makers have tremendous outputs of automobile goods. 
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Map of United States, showing automobile registration in each State 


ing from $7,786,617 in 1909 to $13,190,296 in the year mentioned. 
Imports decreased correspondingly from $3,927,508 to $2,737,208. 
A steady increase in exports to $15,344,677 is shown at the end 
of October, 1911, which would indicate total exports of close to 
$20,000,000 when the figures for the entire year are available. 
By the 1st of November, 1911, imports had decreased to $1,924,- 
271 and the remaining 2 months probably did not change these 
figures materially. 

This great increase in exports of American-made automobiles 
and the accompanying decrease in imports from the motor marts 
of Europe can mean but two things. These are that the Amer- 
ican people have come to believe that American cars are just 
as good as foreign machines and in most cases better, and that 
the people of other countries are indorsing their opinion in the 
most substantial way possible—by buying American-made cars. 
Exports for the year 1912 should be of record-breaking propor- 
tion as regards both quantity and value. Several American 
manufacturers have already booked orders worth in each instance 
over $1,000,000, and from all reports there will be very few makes 
of cars which will not be found among those exported this year. 
South America opens -a big field for American cars which our 
manufacturers are only beginning to cultivate. 

Automobile factories are continually springing up, mushroom- 
like, all over the country. While some of them do not last 
much longer than a mushroom, a goodly number fortunately 
have better endurance and are helping to boost the 1912 output 
toward the estimated 247,427 cars. The number of factories is 
hard to tell accurately, as there are not a few éstablishments 
whose primary product is of another sort which are turning out 
automobiles. The more important makers, however, comprising 
those who turn out 50 or more cars a year, number 420. The 
classification of these according to their product may be seen 
in the table on page 15. 

The value of the buildings and equipment of these manu- 
facturers, ascertained by a regular canvass, is $70,000,000. This 
does not include the factories of several makers who leased their 


quarters and did not know exactly the value of the plants. The 
value of the land occupied and used by the entire number, ex- 
cepting those who did not own their establishments, is $6,500,000. 
Each plant has its officials and clerks and these total 11,080. 
The number of employees ranges all the way from 25 to almost 
10,000. Altogether the workmen would present an array which 
would bring bliss to the heart of a recruiting officer, should they 
present themselves for enlistment, for there are over 100,000 
of them. 

A careful canvass of the tire manufacturers resulted in a 
composite statement that the tire business will be much better 
in 1912 than it has ever been in the history of the industry. This 
is already reflected in the activity of the manufacturers, who are 
working larger numbers of men now than is usual at this season. 
This activity is partly due to orders for 1912 machines, partly to 
the fact that car owners are using their machines the year round 
and wearing out tires accordingly and partly to the development 
of the motor truck. 

The accessory manufacturers are far too numerous to be 
readily classified and tabulated, but an idea of the magnitude 
of their side of the business may be gained from the facts that 
there are 930 makers of automobile bodies and parts and that 
the value of their product for the past year was $249,202,000 
The total capitalization of these companies amounts to $208,- 
604,400, rather an imposing figure in itself. Besides these manu- 
facturers, whose regular business is the making of automobile 
accessories, there are a great many companies which produce 
some form of motor equipment as a side line to their more im- 
portant product. These companies made approximately $6,000,- 
ooo worth of automobile goods during the past year. Thus the 
total output of the accessory manufacturers amounts to $255.- 
202,000. 

This brings us to the question, What is the value of the auto- 
mobiles made in the United States in 1911? In one way that is 
a hard thing to tell, because of the great variation in the prices 
of the different cars, which range from $350 to $7,500. How- 
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Curves Showing Annual American Output and the Registration in New York 
State 


The heavy line to the left indicates the output of all the American automobile factories, including the 
scattered products. The dotted line shows the output of the factories concerning which definite informa- 
tion is available. The solid line to the right of the chart indicates the tremendous increase in the use of 
the automobile in New York State during the past ten years. 
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ever, by taking the average price of American-made cars for 
1911 we find that, allowing for the duplicate registrations, the 
output for that year represents $271,604,322. The average price 
for the year was $1,245.99, as is shown by the curve depicted 
on the last page of this article. This chart is interesting in that 
it reveals at a glance the almost regular rise in the average 
price of American-made cars until the end of 1907, when it 
was $2,137.56, and then the correspondingly regular fall to the 
present level at the end of 1911. In all probability the average 
price will continue to fall during the current year. In this re- 
spect the growing influence of the second-hand car cannot be 
ignored. Year by year the second-hand cars must of necessity 
grow more and more numerous as new cars are bought or mis- 
fortune of some sort compels cars owners to sell. And year by 
year the people, while still clamoring for more cars than the man- 
ufacturers can produce, are looking more favorably upon second- 
hand and rebuilt cars. Attractively low in price and apparently 
just as efficient as when new, many of the second-hand cars on 
the market to-day make tempting bargains. As yet their influ- 
ence has not been felt appreciably, but before very long it will 
be a big factor in lowering the average price of automobiles. 
It is not altogether improbable that it is already affecting this 
average. When we think of the tremendous total of 677,000 
cars in use in the United States at the present time and of the 
expected output of 247,427 cars for this year it is by no means 
difficult to realize that the second-hand car will never be a neg- 
ligible quantity. 


Another thing which strikingly indicates the magnitude which 
the industry has attained is the total value of the entire 677,000 
cars in this country at the average price for 1911. It amounts 
to $800,535,230, which means about $8.43 per capita population 
of the country. These cars, at the rate of six shoes per car, 
cost their owners a total of $16,000,000 last year for tires, con- 
sidering $40 the average price for a shoe. Their inner tubes 
cost them $20,000,000 more, considering $5 the average price for 
a tube. In other words, the cars used 4,000,000 shoes and at 
least an equal number of tubes. Gasoline at the rate of 800 gallons 
per car and at the average price of 15 cents, cost $81,240,000, 
the number of gallons used being approximately 541,600,000. Oil 
and grease added $20,000,000 to the bill. The entire cost of 
upkeep per car easily averages $1,000 a year, which means that 
the operation of all the automobiles in the United States cost 
their owners the tidy sum of $677,000,000 during the past year. 


Good Roads Work Shows Rapid Progress 


With the great increase in the use of automobiles the country 
has awakened to the need for good roads and everywhere high- 
way improvement is rapidly going on. At first the roads were 
built and then left to wear out, which was usually a rapid 
process, but now regular patrol systems are being established to 
maintain the roads after they are built. Nearly all the states 
have made appropriations for the purpose and the state high- 
way departments have ceased to become jokes. The total of 
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AUTOMOBILE MANUFACTURERS AND DISTRIBUTION BY 








STATES 
| Gaso- 
| line | Gaso- | Elec- 
| Gaso- | Pleas- | Steam} Elec- | line | tric | 
; line | ure |Steam Com- | tric | Com- | Com- | 
State or Territory | Pleas-| and | Pleas-| mer- |Pleas- | mer- | mer- | Total 
| ure |Com-| ure cial | ure | ci cial | 
Cars | mer- Cars | Cars | Cars 
| cial 
Cars 
Alabama.......... IME ea em =e 1 
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Dist. of Columbia ro » ¥ <s 1 1 
ee COS 2 ie eis 1 ry 3 
pS Se ee 4 14 3 a 2 17 36 
pS ee 37 5 +s 1 7 50 
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Kentuc 1 bia ee bis 1 1 3 
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Massachusetts... . . | s 3 1 1 5 18 
Michigan.......... 35 9 wi 1 4 27 76 
Minnesota........ 2 1 ei 7 10 
Missouri.......... 5 2 Pt 5 12 
Nebraska........ 1 1 > 1 3 
New Jersey....... 3 ea ba 5 1 9 
New York........ 14 6 1 1 2 18 3 45 
North Carolina tots 1 i o 1 
GEN sb ivacdein's 34's. 19 7) 1 7 23 1 60 
Oklahoma ey 2 4 i 
Pennsylvania...... 16 3 ot 9 3 31 
Rhode Island...... a 1 7 as i 
South Dakota..... 1 te 1 
ennessee......... 1 1 2 
, | | SARIS EES *% vy 2 2 
Virginia.......... 1 1 fs ne si 1 3 
West Virginia... .. te “e ss oy. ee 2 2 
Wisconsin......... 7 4 “a aS me 10 24 
LL ores’ 186 51 3 2 20 147 11 420 


the state’ appropriations for the past year amounts to $110,- 
932,800. New York State furnished $27,500,000 of this and Texas 
$25,000,000, while Pennsylvania appropriated $11,500,000. In 
Colorado there is a bond issue of $10,000,000 to be voted on by 
the people, and in Pennsylvania there is one of $50,000,000. 


Wonderful Increase in Motor Transportation 


Good roads are becoming more necessary each year, not alone 
by reason of the rapid increase in pleasure automobiling, but 
also on account of the growing use of motor trucks. According 
to the table on page 10, which was compiled with great care, there 
are 25,451 motor trucks in the United States. New York State 
alone has 5,081 in active operation. During the year 1911 9,658 
commercial vehicles of all sorts were produced by the American 
truck makers, according to authorized reports from the factories. 
The value of the trucks now in use, at the average price of 
$2,200 per car, is $55,992,200. “It is no wonder that business men 
all over the country are giving up the horse delivery for motor- 
driven trucks as it has been demonstrated that the cost of keep- 
ing a two-horse delivery system for a year is about $2,931, while 
that of keeping a truck system for the same length of time is 
only about $1,480. Yet the census bureau reports that there are 
30,000,000 horses in the country as against 14,000,000 in 1900, 
and that they have jumped in value from $14.61 the head to $95.64. 
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COMPARISON OF NUMBER AND DISTRIBUTION OF SUPPLY STATIONS, 
DEALERS AND GARAGES IN 1910 AND 1911 
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West Vievinia btbicprias 6 i1 . 154 
ae kWSh PROCS Nadiece wae 1 
Wisconsin........... 5 8 285 385 
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And still the scope of the motor truck goes merrily on, growing 
and expanding from day to day. Thus both horses and trucks 
seem to be prospering. 

To return to the grand total of 677,000 cars in the United 
States, it is interesting to look at the figures from different view- 
points. It seems like a revelation to think that, considering 
10 feet as the average wheelbase, if all the automobiles in the 
country were placed in a straight line, frame to frame, they 
would extend over 1,282 miles and would reach from New York 
City to Des Moines, Ia. If they were placed at intervals of 20 
feet they would form a line 3,860 miles long. This would stretch 
from Portland, Me., to Monterey, Cal., or from New York City 
across the Atlantic Ocean and the continent of Europe as far 
as Warsaw, in Russia. At the present rate of manufacturing 
it would seem as though it will not be so very long before such 
a line would reach around the world. 
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Fluctuation in the average price of American automobiles from 1902 to the presént time 
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The Dice of the Year 


HIS has been a year of much disturbance in the 
automobile industry. Many a factory president, 
factory engineer or factory general manager has 

lost more sleep during the 12 months just closed than 
during many previous years. 

It has been a year of unexpected happenings. Nobody 
expected such a country-wide interest in the non-poppet 
valve motor ; nobody anticipated such a landslide of self- 
starters; nobody looked for such a general move to- 
wards longer-stroke motors; and few imagined that 
electric lighting and six-cylinder motors would receive 
so much attention. 

A little over a year ago the wiseacres said that the end 
of show usefulness was at hand; that the automobile had 
become standardized; that interest was already waning 
in the car and that soon all cars would be so much alike 
that an automobile show would be a most uninteresting 
affair. This is far from the truth. There will be more 
features of interest displayed at the coming exhibitions in 
wladison Square Garden and at the new Grand Central 
Palace than were seen at these two shows during the 
last two years. The cars are simply brimming over with 
changes for the better. 

These improvements are not so conspicuous as they 
used to be. The days are over when so radical a change 
as the transition from rear entrance to side entrance 
tonneau is seen. It is true that the fore-door model 
worked a great change in appearance, but it called for 
little alteration in design. Improvements are now being 
carried out in the decimal order. If a maker has length- 
ened the stroke of his motor a couple of inches and re- 
duced the bore it is scarcely noticeable ; if he has changed 
the contour of the cam to give more power, one’s atten- 
tion has to be called to it; if the valve diameter has been 
increased, this, too, is a matter of information from the 
salesman ; so it is also in the matter of reducing noise by 
fiber inserts in the top of the valve tappets; so likewise 
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is it with increasing the crankshaft speed by lightening 
the pistons by perforations or other means, and with 
the installment of a circulating non-splash lubrication 
system or the introduction of other means of improved 
motor oiling. The changes may not be apparent to the 
average observer, but they are present and they are often 
of more importance than many of the conspicuous 
changes of former seasons. 

One of the most marked features of the coming 
shows is the introduction by several American makers 
of the two-sleeve Knight type of motor. This motor 
has been taken up body and soul by one maker who has 
entirely discontinued the poppet-valve type; and the 
others who have adopted it are meeting with pronounced 
success. The introduction of this type of non-poppet 
valve motor has set a score of inventors at work in other 
parts of the country, and there are many new types 
being developed. The European conceptions are being 
infringed upon in some; others are going beyond them. 
and a few others are trying to resurrect old ideas. Ina 
word there is a wave of invention, a wave of concentra- 
tion, a wave of study, a wave of research; and where 
these are combined and backed up by perseverance there 
is certain to be something to show as a result of the ef- 
fort expended. 

Those who have not cast in their lot with the non- 
poppet valve class are not idle. They are devising ways 
and means whereby the poppet valve can be brought to 
its highest stage of perfection. It is an excellent thing 
for the poppet valye motor that the sleeve valve has en- 
tered and disturbed its blissful sleep. Necessity is the 
mother of invention, and in this respect the search for 
silence and efficiency of the sleeve and other valve types 
has made it necessary for engineers to burn the midnight 
oil. The result is a happy one. The old poppet type has 
been made more powerful, it has been made more quiet 
and it has been made more flexible. The higher efficiency 
of some non-poppet valve types has brought about in- 
creased strength of the standard parts of the motor. It 
has resulted in heavier crankshafts, heavier camshafts. 
longer bearings and the use of better metals. The neces- 
sary flexibility and desired power have urged carbureter 
makers to extra efforts, and although they have always 
been particularly active still they are woking today with 
renewed energy in order to give the maker what he wants. 
Ignition makers have turned over the various problems 
until automatic timing of the mechanism has resulted 
from their efforts. 

But the improvement regime has not all been with the 
motors. The self-starter has taken real hold of the peo- 
ple. - The tales of fractured forearms has had its ef- 
fect; the demands for a self-starting motor have been 
persistent for several months and thanks to the medium- 
priced car maker, who took this matter up in real earnest. 
many of the makers of big cars have been forced into the 
field. Some of the makers of big cars have been leaders 
in this movement for several years. 

Hand in hand with self-starters has developed elec- 
tric lighting. The effort now is to get a combination in- 
strument—one which will furnish electric current for 
starting the motor, for igniting the explosive mixture 
and for furnishing the lights as well. One or two con- 


cerns are already working on electric heaters for winter 
use; the electric jack is being worked upon, and there 
is no reason why an electric coil cannot be fitted around 
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the nozzle in the carbureter, to volatilize the gasoline 
for a short time when starting in very cold weather. 

Buyers at the shows will be agreeably surprised at the 
progress that has been made in the matter of looking 
after the comfort of the buyers. These have not been 
overlooked. Heavier and thicker cushions for the seats, 
more comfortable upholstery for the back, wider seat 
space, the extra tonneau seat so placed that it will not 
cramp the foot, the wider body for the front-seat pas- 
senger, the cowled dash, the fore-door, the ventilator for 
warm weather and a dozen other things all show that 
the comfort of the buyer has been kept in mind more 
than in previous years. A ride in many of the cars will 
also demonstrate satisfactorily that a better body sus- 
pension has been obtained and that now traveling in the 
tonneau is bereft of many of those bad road incidents so 
common with many cars a year ago. Springs have been 
improved; the body is better suspended between the 
axles; auxiliary shock-absorbing means have been used 
—all of which have profited the owner. 

Cars are more accessible than they used to be. It 
does not take so long to adjust a brake as it did two 
years ago. It can be done on many cars by simply rais- 
ing the front seat floor-boards. Grease cups are more 
accessible. The water pump can now be taken off with- 
out removing the radiator. It is now possible to take 
the magneto off without being compelled to remove the 
mud apron. The carbureter is so placed that the needle 
valve can be reached without dropping one side of the 
sod pan. Oil can now be drained out of the crankcase 
without the driver getting under the motor in order to 
find a mud-covered drain cock in the base of the crank- 
case. The oil filler pipes for the crankcase have funnel- 
shaped mouths so that the oil is not now spilled over the 
entire motor instead of reaching the crankcase. 


And there are many other improvements. Several 
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makers last year had‘a lot of broken wheels. They kept 
the facts quiet, but the wheels broke all the same. They 
broke in hill-climbs, when taking curves at speed; they 
broke on rough roads in reliability runs; and a few broke 
in road races. Wherever they broke last year they have 
been made stronger for next season. This is progress. 
Some of the cars in 1911 had inadequate radiator capac- 
ity. It was adequate for New York and Illinois, but 
quite insufficient for the hot days of Texas and Okla- 
homa. These have been changed so that now the owner 
need not be afraid of being compelled to maintain a pace 
of 19 miles per hour on the Texas roads in order to keep 
the radiator from steaming. 

The lubricating supply has been increased. Makers of 
automobiles which a couple of years ago could not go 
over 100 miles on one filling of oil are now advertising 
that their cars will run 1000 miles on one filling of oil. 
This is as it should be. A trip of a week through an un- 
known section of the country is not such a matter of 
concern now as it used to be. It is no longer necessary 
to ship supplies of special cylinder oil ahead. Many of 
the motors have capacity enough to insure the owner 
getting from one big city to another. 

Everything is working for the good of the buyer. He 
has to pay extra, but not much. Many of the car mak- 
ers have been looking around for something extra to give 
away as stock equipment and they were overjoyed when 
the self-starter came around. Demountable rims are be- 
coming common as stock equipment. So it is with elec- 
tric lights, with tops, with windshields and with many 
other parts. The owner should really feel that 1911 has 
been a season of progress for him. Not a year of spec- 
tacular progress, it is true, but of progress which goes to 
simplify the operation of a car as well as to reduce the 
expense. It has been a good year. If some makers have 
gone backwards, it has been their own fault. 





The Automobiles of 1912 


MOBILE publishes on the following pages the complete 

specifications of nearly all of the chassis for 1912 pleas- 
ure car types. Some models are not included because of late 
arrival or because the makers have not yet definitely 
decided on some of the car characteristics. These specifications 
are of chassis and not of particular car models. Many makers 
mount three or four different bodies on the same chassis without 
the slightest change in any respect. There are other makers who 
use practically the same general chassis details, but employ a 
wheelbase a few inches longer for one body type than for 
another. In such cases, where wheelbases or even tire sizes vary, 
a separate chassis is listed in the specifications. 

These tabulations tell in condensed form the automobile history 
of the present year; they tell what features the engineers have 
been working upon for the last year or perhaps more. To facil- 
itate comparisons of horsepower the Society of Automobile En- 
gineers rating is used, this being the same rating as was used 
by the Association of Licensed Automobile Manufacturers until 
that body became inactive, when the rating was turned over 
to the engineering society and is now known as the S. A. E. 
rating. Not only is the horsepower given but the piston dis- 
placement is also set forth, by piston displacement being meant 
the number of cubic inches of piston volume that is vacated 


Fe ncens its custom established years ago [HE AuTo- 


by the pistons in their reciprocation. Piston displacement is 
largely used as a basis of classification for cars in contests and 
this tabulation gives the entire field at a glance. 

There are many features of importance that present them- 
selves to the reader who passes but a moment in studying the 
different phases of car construction recorded in these columns. 
The growth of six-cylinder motors will be noted; so. will the 
unexpected increase inthe use of monobloc casting for four and 
six-cylinder motors; so will the increase in the stroke of many 
of the motors and the gradual reduction in the number of square 
motors—that is, those with the bore equal to the stroke. The 
preponderance of shaft-drive cannot be overlooked; the even 
race between cone and multiple-disk clutches attracts attention : 
the gradual but certain increase of the floating axle is shown: 
magneto ignition is now seen everywhere; and the employment 
of the three-quarter elliptic rear spring is noticeable. The non- 
poppet valve motor records its appearance for the first time in 
these annual tabulations. 

For the convenience of those readers who want to readily 
grasp the price classification of cars a separate tabulation is given 
elsewhere in which nearly every model in the country is listed 
with its price, horsepower, wheelbase and tire sizes. For con- 
venience in this tabulation the entire car field is divided into 
four price groups. 
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r=) nQ Fuel tion 
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errr | 5} | 44.1 | 312.0 |T. Head. Pairs.... Opposite, .|Pump Cellular../Dual..... Bosch...../Hand.... Newcomb... |Pressure.| Forced 
Mv ncacc bee dckaena 6 | 4% | 5& | 54.1 | 585.1 T. Head. |Pairs....|\Opposite.. Pump Cellular..|Dual...../Bosch.....|Hand....| Newcomb... Pressure.| Forced 
AGRE Sats erin 4/4 | 4 | 25.6 | 201.1 |L. Head. |Sep’rate. |L, Side... Pump Tubular. Dual..... Remy...../Hand.....|\Schebler... . \Gravity..| Spl.. 
Alpena 40............... 4 | 4% | 5t | 27.3 | 280.6 |L. Head. Sep’rate. L, Side... Pump... ./Tubular.|Dual..... Splitdorf. ../Hand... .|Schebler.. . . Gravity. | Spl.. 
American 4 4 | 32 | 4% | 22.5 | 198.8 |L. Head. En Bloc../R. Side... Pump... .|Cellular.. Single... Bosch...../Hand. .. Schebler... . |Gravity. | Spl... . 
American 30............. 4 | 4%|5 | 32.4 | 318.1 |'T. Head. En Bloc..|Opposite,.. Pump \Cellular..|Dual..... Bosch.....| Hand... . Rayfield... .|Pressure | Spl... . 
American Traveler Sey: 4/5 5% | 46.0 | 499.2 L. Head. |Pairs....|R. Side... Pump Cellular..,Dual..... Bosch.....|Hand....|Rayfield....|Pressure| Forced 
American Traveler Spec.. 4 5#| 54 | 46.0 | 499.2 L. Head. |Pairs..../R. Side... Pump Cellular../Dual...../Bosch.....|Hand... .|Rayfield....|Pressure.| Forced 
GT ies s cee dssne& 4 | 48 | 52 | 27.3 | 280.6 He Head. En Bloc..'L. Side. . .'\ Thermal.. |Cellular..| Dual Splitdorf.../Hand....|Schebler....|Gravity..| Spl... 
pe a OE | 2) 53 | 4 | 22.0 | 173.2 'L. Head. Sep’rate. Side...... Thermal..|Tubular. Single Bosch.....|Fixed... Schebler.. ..|Gravity..|Spl... 
Apperson 4-45............ 4 44/5 | 32.4 | 318.1 |T. Head. Sep’rate.|Opposite..|Pump Cellular ..|Dual.. Eisemann..\Hand... .| Rayfield... .;Gravity..| Spl.. 
Apperson 4-55............ 4 | 43/5 36.1 | 354.4 |T. Head. Sep’rate. Opposite... Pump Cellular,.|Dual.. Eisemann..|Hand....' Rayfield... .|Gravity..| Spl... 
Apperson 4-65 4 5#| 5 | 48.4 | 475.2 |T. Head. Sep’rate. Opposite... Pump Tubular. |Dual.. Bosch.....|Hand,.../Own....... (Gravity. | Forced 
Arbenz 40............--- 4 4% 54 | 27.3 | 280<6 |L. Head. |En Bloe........... Pump..../Tubular.|Double...).......... Hand... . Schebler.. .. Gravity. | Spl. 
MN iio... fikaee 4| 4h | 4 /...... | 286.3 |2-Cycle..|Pairs............. Pump... ..|Cellular. Double...|.......... ‘Hand... Own....... Gravity. | In F’l. 
Auburn 30-L............. 4\4 4 25.6 | 201.1 |L. Head. |Sep’rate. L, Side... Pump... ./Tubular.|Dual.. R aad H d....|Schebler....|Gravity..| Spl... 
Auburn 86-L...........-. | 4 | 48 | 58 | 27:3 | 280:6 |C: Head. Sep’rate.|L; Side. ..|Pump..../Tubular.|Dual.....|Remy....||Hand’. ||Schebler.. ..|Gravity.|Spl.... 
Auburn 40-N.............| 4\4 5 32.4 | 318.1 |L. Head. Sep’rate. 'L, Side... Pump... ./Tubular. | Dual.. Remy . |Hand....|Schebler..../Gravity |Spl ... 
Auburn 6-50............. 6.4 54 | 40.9 | 420.9 L. Head. |Sep’rate.'L. Side... Pump... ./Tubular. Double Bosch.....|Hand.. ler... . \Gravity. JSpl.... 
Austin 45.. Pee ee 54 | 45.9 | 473.7 |L. Head. Pairs... .| Side... Pump... .|Tubular.| Double Optional...|Hand.... Carter...... \Gravity..| Spl... . 
BD GB g.n.dio0.0.0 vec ewes 64 48.6-| 588.6 |T, Head. |Sep’rate.|Opposite..| Pump... ./Tubular. | Double Optional...)Hand ...|Carter......| |Gravity. | Spl.. 
ME OE. cc leveccsccoust OTS 7 48.6 667.9 |I. Type..|Sep’rate.|In H Pump... .|Tubular.| Double. . .|Optional...| Hand... .|Carter. ‘| Forced 
Autocar 24-B............ 4 48 | 44 | 30.6 | 270.6 |L. Head. | Pairs $.2H Pump... .|Tubular.| Double... Bosch.....|Hand..../Stromberg. ..| Pressure.| Forced 
oS ere 4 4 54 | 27.3 | 280.6 |L, Head.|Pairs....|L. Side.../Pump....|Cellular..|Dual.....|Bosch..... \Hand... . | Rayfield... .|Gravity..|Spl.... 
BEE co doces venadus 4 4 5 32.4 | 318.1 |L. Head. |Pairs....|R. Side Pump... .|Cellular..| Dual . Bosch.....|Hand....'Stromberg. .|Gravity..|Spl.... 
Wabecek BH... 2c cece cee 4/4 | 54 | 36.1 | 389.9 |T. Head. |Pairs....|Opposite... Pump... .|Cellular..,Dual.....|........../Hand....|Rayfield....|Gravity..|Spl.... 
BergdollC...............| 4 4 | 4% | 25.6 | 226.2 |L. Head. |Bloc S.&H Pump... .|Cellular..|Single Bosch. |\Hand....|Mayer...... (Optional Spl.... 
Beredoll POE eS | 548 | 25.6 | 266.2 L. Head.|Bloc S.&H Pump... ./Cellular.. Single Bosch..... ‘Hand. Mayer......| \Optional Sol... 
Berkshire E.............. 4 it | 5 39.0 379.6 |T. Head. |Sep’rate.|Opposite..|Pump....|Cellular..;Dual..... \Bosch..... \Hand ...|Schebler.. . . Gravity. : Reseed 
Berkshire F 6 | 4 | 5% | 58.5 | 569.4 |T. Head. vate Opposite... Pump... .|Cellular..|Dual.....|Bosch..... ‘Hand ..|Schebler... . |Gravity..|Spl... 
| - | 
ae 1/4 | 5 | 6.4 | 62.8 |L. Head.|Sep’rate. |Side.. Thermal. .|Tubular.|Single....|.......... \Hand....|Kingston...|Gravity..|Spl.... 
| | | | 
I i . emia ke Picea’ 4 3 32 | 22.5 | 165.6 |I. Type..|Pairs..../In Head..|Pump..../Tubular.|Dual.....| \Splitdorf...|Hand....|Schebler....|Gravity..|Spl.... 
OT ORAS Bees 4 | 32 | 3% | 22.5 | 165.6 I ..|Pairs....|In Head. .|Pump....|Tubular./Dual.....| \Splitdorf...|Hand....'Schebler....|Gravity..|Spl... . 
Buick 28 and 29.......... 4\/4 |4 25.6 | 201.1 t Type..|Pairs....In Head.. Pump... ./Tubular. |Dual.....|Splitdorf...|Hand....|Schebler... ./Gravity. | Spl... . 
GEE Dla n.es.0402 scctues 4 44) 5 32.4 | 318.1 |I. Type..|Pairs....|/In Head. .|Pump «Sealer. Dass... « \Splitdorf... |Hand... . Schebler.. . . |Gravity..|Spl’.. . 
Cadillac 1912t........... 4 | 4% | 44 32.4 | 286.3 L. Head . |Sep'rate R. Side... Pump... .|Tubular. Double...|.......... Hand... ./Own....... IGravity... Spl.... 
Cameron 28.............. 4| 3¥ | 32 | 24 | 176.9 |]. Type...\Sep’rate.|In Head.. |Air.......|........ Optional..|.......... Reet hin diesen ah \Gravity..| Spl... . 
Cameron 29.............. 4/3 3 24 | 176.9 f Type...\Ser’rate. |In Head. .|Air.......)........| Sicdasctveuces Bam... clscccvscccve \Gravity.. Spl.... 
Cameron 80.............. 6 | 3 3 36.1 | 265.4 I. Type...|Sep’rate. |In Head. . |Air.......).......+| SS Re OS Oe ee rs Gravity..|Spl.... 
Cameron 32 6 | 3§ | 34 | 36.1 | 265.4 |I. Type...|Sep’rate. |In Head../Air.......)........ Optional..|- 222222221 FR Rs ips ME Gravity. |Spl.... 
2 rr re 4\4 4 | 26.4 | 233.3 |L. Head. |Bloc. Side......|Pump Cellular. ‘Double faptiedost Hand... .|Stromberg. . |Gravity..| Spl... . 
PRICES 4/4 5 38.0 | 410.6 |T. Head. |Pairs |\Opposite..| Pump. Cellular. .|Dual.. . .| Bosch yeeks \Hand.. Stromberg. .|Gravity..| Spl... . 
Cartercar H.............. 4 4 | 25.6 | 201.1 |L. Head. |Pairs.. \L. Side. . .. Pump ‘Tubular. |Dual.... .|Splitdorf...|Hand... .|Schebler....|Gravity..| Spl... . 
| RRS 4/4 Hi 27.3 | 253.9 \L. Head. |Pairs....|L. Side Pump. Tubular. | Dual... ../Splitdorf...|/Hand....|Schebler..../Gravity..|Spl.... 
Ml Sadan at day ots 4\4 5 32.4 | 334.0 |L, Head . | Pairs. . L. Side Pump |Tubular. |Dual.....|Splitdorf...|Hand....|Schebler..../Gravity..|Spl.... 
| 
Cb sabia duttedians-«% |414 5 28.9 | 283.6 |T. Head. |Pairs.... Opposite..|Pump (Cellular -|\Single....|Remy.....|Hand....|Optional....|Gravity..| Spl... . 
PEG, be Se SB 4 | 44 | 5% | 32.4 | 334.0 |T. Head. |Pairs... .|Opposite..|Pump \Cellular ‘Single... .|Remy.....|Hand... . Optional... . |Gravity.|Spl.... 
wick 19............. 6/5 |6 | 60 | 706.8 |L, Héad.|Pairs....|S. & H....|Pump....|Cellular..|Double.. .|Bosch.....|/Hand....|Own.....-. Pressure | Forced 
Chadwick 19............. 6'5 |6 | 60 | 706.8 |L, Head.|Pairs... ‘\s: & H....|Pump....|Cellular..|Double...|Bosch.....|Hand....|Own....... Pressure.| Forced 
Chalmers $0............. 4\4 | 44 | 25.6 | 226.2 |L. Head. Bloc.....|S, & H..../Pump....|Cellular..|Dual.. .. . |Splitdorf 9 \Mayer...... Optional Sol. - 
Chalmers 36.............| 4 | FI 5% | 28.9 | 297.8 |L. Head. |Bloc.. S. &H Pump Cellular |Dual.....|/Bosch.....|Hand.... Rayfield... .|Pressure.|S 
Chalmers 12............. (6 | 44 | 5é | 43.8 | 446.7 |L. Head. |Threes...S. & H.... Pump. -| -/Dual...../Mea. poe Rayfield... . | Pressure. Spl... 
Dc iucensadaununies 4 48/5 | 30.6 | 300.7 |T. Head. |Pairs.. ite..|Pump... .|Cellular..|Dual.....|Bosch Hand... . Stromberg. . |Gravity.| Spl... . 
| Ry oe en 64 5 38.4 396.9 |T.-Head. Opposite.. Pump... .|Cellular..| Dual... ..|Bosc \Hand.. \Stromberg. ./Gravity..|Spl.... 
WDD 5... <cpntvees 4 | 44 | st | 27.3 | 280.6 |L. Head. |Pairs....|L. Side.../Pump.....|Cellular..|Dual.....|Remy.....|Hand... .|Optional....|Gravity. |Spl.... 
PA 4\4 54 | 27.3 280.6 |L. Head.|Pairs....|L.Side...|Pump.... Cellular..|Dual..... Remy.....|Hand....|Optional... .|Gravity..|Spl.... 
WET ss sce rarnees 4 | 4% | 4 | 26.4 | 233.3 |L: Head: Bn Bios...On Side... Pump. -|Celtulas..| Dual... -/Remy....:|Hand...- Optional... |Gravity. Spl... 
| | | 
ABBREVIATIONS: S. & H., MF ag and head; R., ri ., left; Thermal, Peron water circulation ; hon vena In F'l, in fuel; EIL., elliptical; Plat., i Platinum S 
special; I-b’m, I-beam; M. Disc, multiple disc; E. ‘expand band; C B’d, contracting band: =. anding; ¢. & D., cone and ‘disc; D. Pi, A €T. 
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RUNNING GEAR TRANSMISSION BEARINGS 
| RANK- | 
TIRES | SPRINGS CLUTCH GEARSET | Car Brakes ANE 3 2 | 3 
| Front Drives Rear Gear- FS S S| 
| e Drive Through Axle set ¥ iM 
| Fric. Loca- = 
Fr. |Rear| Fr. | Rear Type | Surf. _ Type No. tion | Ser. Em. Type (No. ° g c 
; A aa = a | a 
34x34) 34x34 Ell..|I-b’m...|M.Disc}....... Select. 3 |Amid...|Shaft... T. & R. R.. Floating.... Ext,. Int... Plain...) 3 |..... TS Rees ae 
36x4 |36x4 tk Ell Ell..|I-b’m...|M. Dies! S. & R..|Select.| 3 |Amid...|Shaft... T. & R. R..|Floating..../Ext.. Int...|Plain...| 3 |..... Roll..|/Roll........ Jesse 
} | } 
36x4}|36x44!4 Ell..|4 Ell..|Round.. Cone..|Leath’r.|Select., 3 |U. Mo..|Chain. . Springs... . Semi-float’g. Int... Ext.. Plain...| 3 |Ball.. Roll..|Roll..|Plain |,B&P 
| | 
\36x4 |36x5 t En. Ell.. I-b’m...|M.Disc|S. & B..|\Select.. 4 | Amid... |Shaft.. ... Ploating....|Ext.. Int...|Plain. Ce Beer pra: Pla in 
36x4 |36x5 |4 Ell..|4 Ell.. I-b’m...|M.Disc S. & B..Select., 4 Amid... |Shaft.. . Floating... .|Ext.. Int... Plain. .| 4 |Ball.. Ball... -|Plain 
|34x34| isexdilt Ea -|Plat,..|I-b'm... Cone.. Leath’r.|Select.| 3 R. Ax..|Shaft... Tor. Tube.. Semi-float’g./Ext..|Int... Plain...| 5 |Plain |Ball../Roll..| Plain |Ball 
36x4 |36x4 ee. mar | Ell..|I-b’m...|M.Disc|S. & R..'\Select.| 3 |U. Mo..|Shaft... Tor. Tube.. Floating....|Int...|Int...|Plain...| 5 |Plain |Ball..|. ++» Plain Ball 
56x3$}36x34) as) Ell.. I-b’m... Cone..|Iron L..\Select.| 3 U. Mo..|Shaft... Tor. Tube. .|Floating....|Int,..|Int...|Plain...| 2 |Ball.. Ball.. Ball. .|Ball..)Ball 
37x4 \37x4 | .-|9 Elll.. |I-b’m... 'Cone..|Therm.. Select.| 3 |Amid...|Shaft...'Tor. Tube. .|Floating....|Int...Int.../Plain...| 3 |Ball..|Ball.. Ball. .|Ball..|Ball 
\40x4 |41x4 eu. Ell..|I-b’m... |\Cone.. /Therm.. Select.. 4 |Amid...|Shaft... Tor. Tube. . Floating..../Int... Int...|Plain...| 3 |Ball.. Ball. .|Ball..|B&P.| B&P. 
'41x44/41x4 Ell..|4 Ell.. I-b’m... Cone../Therm.. Select. 4 Amid... |Shaft... Tor. Tube. . Floating... .|/Int... Int...|Plain...| 3 |Ball.. Ball.. Ball... B&P.| B&P. 
(36x4 |36x4 |4 Ell.. |? Ell..|I-b’m... M.Disc|Steel... Select. 3 U.Mo..|Shaft... Springs... . Floating... Int... Int...|Plain...| 3 |Ball. ./Ball../B&R | Plain |Ball 
34x34 34x34|4 Ell..'Ell.... I-b’m... M.DiscS. & F.. Plan.. 2 Amid...|Chain.. Rad, Rd... Dead....... Tran. Ext../Plain...| 2 |..... Roll..|Roll..|Roll..|Ball 
\34x4 34x5 | Ell..|} Ell.. I-b’m... \C, B'd./S. & B.. Select. 3 |R. Ax. .|Shaft... Tor, Tube. ./Semi-float’g.|Ext.. Int... |Plain...| 5 |Ball../Ball..|B&R |Ball..|Ball 
'36x4 |36x44|4 Ell..|9 Ell..|I-b’m...'C. B’d.|S. & B.. Select. 3 Amid... |Shaft. Springs... . Semi-float’g./Ext..|Int...|Plain...| 5 |Roll..|Ball.. B&R | Ball. .|Ball 
36x44/37x5 |$ Ell..|4 Ell../I-b’ C. B’d.|S. & B..Select.. 4 Amid...|Shaft... Springs... . Semi-float’g.|Ext..|Int.../Plain...| 5 |B&B.|Roll... B&R | Ball. .| Ball 
36x4 36x4 |4 Ell..|2? Ell..|I-b’m...Cone..|...... Select., 3 R. Ax. .|Shaft... Rad. Rd... Floating....).......... Plain...| 3 |Ball../Ball../Roll..)..... Plain 
36x44/36x43|4 Ell..|? Ell..|I-b’m.../D. Pl..|Raybes.|Select. 3 |U.Mo..|Shaft...|Springs....\Floating....| Ext..,.Int../Roller..| 5 |Roll../Roll../Roll .|Plain |Ball 
34x34/34x34|4 Ell..|? Ell..|I-b’ Cone..|L. &S.. Select., 3 Amid...|Shaft.../Rad. Rd... Geust Goat's. Ext.. (Int... Plain...) 5 |Ball..|Ball..)..... Plain |Plain 
34x3$|34x3$|4 Ell..|7 Ell..|I-b’m...'Cone..|L. &1..|Select.| 3 |Amid...'Shaft...|Rad. Rd... Floating..../Ext,. Int...|Plain...| 5 |Ball../Ball..| Ball. .| Plain |Piain 
36x4 |36x4 |} Ell..|? Ell..|I-b’m... Cone..|L. &1.. Select.) 3 Amid... |Shaft.../Rad. Rd... Floating... .|[Int....Int...|Plain...| 5 |Ball..|Ball..|Ball. .| Plain | Plain 
37x44/37x44|% Ell..|2 Ell..|I-b’m...|M.Disc/T. &S..|Select.. 3 Amid....:Shaft.../Rad. Rd ..|Floating ...|Int. . Int Plain... | 7 |Ball. . Ball. .| Ball. .| Plain | Plain 
36x4}|36x4$|4 Ell..|Ell.... I-b’m.../M san Steel... |Select.| 3 Amid...|Shaft... Rad. Rd... Floating... .|Ext..|Int...|Plain...| 4 |Ball..|/Ball.. Ball. .| Plain Plain 
36x44/36x4 jeu Ell... .'I-b’m... M.Disc|Steel... Select. 3 Amid...|Shaft... Rad. Rd... Floating....|Ext.. Int.../Plain...| 7 |Ball..|Ball../Ball..|Plain |Plain 
37x44|37x44|4 Ell..|Plat...|I-b’m...'M. Disc|S. &1..\Select., 3 |Amid...|Shaft...'Tor. Tube.. ting....|/Ext../Int... Plain...| 3 |Roll..|Roll../Roll..| Plain | Plain 
37x5 |37x5 |4 Ell..|? Ell..|[-b’m... M. Disc Steel... Select.) 4 |Amid...|Shaft _ Ploating..../Ext,. Int... |Plain.. 7 | Ball..| Ball. Ball..| Plain Plain 
34x4 |34x4 |$ Bll..|? Ell..\I-b’m...|M.Disc\S. & B../Select., 3. Amid...|Shaft... Springs... . Floating..../Int... Int... Plain ..| 3 |Roll../Ball../Ball..'Ball..|Ball 
36x44 36x4 {EI Ell..|I-b’m...|M:Dise!S. & B..'Select.| 3 |Amid.../Shaft.../Springs.... Floating... ./|Int.., Int... Plain...| 3 |Roll..|Ball. .| Ball. .|Ball..|Ball: 
36x44|36x4$|4 Ell..|2 Ell..|I-b’m... M.Disc|S. & B..\Select.| 3 |Amid...|Shaft...'Springs.... Floating..../|Int...|Int... Plain...| 3 |Roll..|Ball.. Ball. .|Ball../Plain 
34x34)34x34/4 Ell 2 Ell..|I-b'm M.Disc|S. & T.. Select. 3 v- Mo.. Shaft... Springs... . Floating... ./Ext \Ext..|Ball.... 2 |Ball..|Ball. Ball... B&P.|B&P 
36x4 |36x4 |$ Ell | Ell..|I-b’m... M.Disc|S. & T..'Select. 4 U. Mo.. Shaft... Springs... . Floating..../Ext..|Ext../Ball.... 2 |Ball.. Ball.. Ball.. B&P |B&P 
36x4 |36x4}\4 Ell 2 Ell..|I-b’m... M.Disc \Steel.. -/Select.| 3 Amid... \Shaft...'T. & R. R..|Floating..../Ext \Int...|Plain.... 5 |Ball..|Ball. ./Ball..!Plain |Plain 
37x5 |37x5 |4 Ell. .|? Ell. ,|I-b’m...|M.Disc| Steel... Select.. 4 |Amid. . |Shaft...|T. & R.R.. Floating......... \Int...|Plain...| 7 |Ball..| Ball..| Ball..|Plain |Plain 
28x3 (28x53 |Coil... |Coil.. .'Wood.. M.Disc|S. & B..|Plan.. 2 |Amid...Chain. . Rad. Rd...|Dead....... Int. [+> .|Plain.... 2 |B&P./Ball../Ball.. Plain |Plain 
32x34)32x34|$ Ell \Ell.. Tube... Core..|L. &1..|Select.| 3 Amid... /Shaft.../Rad. Rd... Semi-fioat'g. Ext..|Int...|Plain... 3 B&P./Ball...B&R Plain |Plain 
32x3$|32x34/$ Ell.. |Ell....|Tube.../Cone..|/L. & I..|\Select.| 3: |Amid...|Shaft.../Rad. Rd... |Semi-float’g |Ext..|Int...|Plain...| 3 |B&P.|Ball.. B&R | Plain | Plain 
34x34) 34x34/$ Ell..|? Ell..|I-b’m...'\Cone../L. &I..|Select.| 3 |Amid.../Shaft.../Rad. Rd... Semi-float’g.'Ext..|Int.../Plain...; 3 |B&P.|Ball.. B&R | Plain Plain 
36x4 |36x4 Ell Ell..|I-b’m... Cone: Pa St. eapeet. 3 |Amid...|Shaft... Rad. Rd... Floating... .|Ext..|Int.. Plain 3 |B&P.|Ball.. .....|Plain 
36x4 |36x4 |} Ell..|Plat...|I-b’m -|Cone. .|L. & S..|Select. 3 Amid... |Shaft...|Tor. Tube. . Floating... .|Ext..|Int...|Plain.... 5 |Ball. ./Roll../Roll..|Plain |B&P 
32x3_|32x3 |4 Ell..|Ell....|Tube... Cone..|Leath’r.|Select.| 3 |R. Ax. .|Shaft.../Tor. Tube. .|Floating.... Ext..|Int...|Plain... 3 |Ball..|Ball.. Ball..| Plain} Plain 
32x3$|32x34/4 Ell..|Ell.... Tube... Cone..|Leath’r.|Select.| 3 |R. Ax. .|Shaft... Tor. Tube. .|Floating....|Ext..|Int...|Plain.../ 3 |Ball../Ball..|Ball.. Plain |Plain 
34x3$/34x34|$ Ell..|Ell..../Tube...|Cone..|Leath’r.|Select.| 3 |R. Ax. .|Shaft... Tor. Tube. Floating... .|Ext..|Int...|Plain...| 4 Ball. ./Ball. Ball. .| Plain | Plain 
34x3$/34x34/4 Ell..|Ell..../ Tube... Cone..|Leath’r.|Select.| 3 [R. Ax. . Shaft...|Tor. Tube. .| Floating... ./Ext..|Int...|Plain...| 4 |Ball../Ball. ‘Ball. .| Plain Plain 
| | | | . | 
34x3$/34x34|% Ell..|} Ell..|I-b’m...\Cone..|...... \Select.| 3 |Amid...|Shaft...|Tor. Tube. . Semi-float’g.).....|..... \Plain... 3 Roll..|Ball. ‘Ball..| Plain Plain 
34x4 |34x4 |§ Ell..|# Ell..|\I-b’'m... Cone..|....-. Select.| 3 Amid... Shaft... Springs. .‘: Floating... Int..:|Bxt../Plain...| 3 /Roll../Roll../Roll..| Plain |Plain 
| | | | | | 
32x34|32x34|4 Ell..|4 Ell..|I-b’m...|...... are Fric...|...|Amid...|Chain. .|Rad. Rd... Floating... .|Int...|..... 'Plain...| 3 |Ball..|Ball..Roll..|Plain |Ball 
36x4 |36x4 |$ Ell..|7 Ell..I-b’m..........)....... 'Fric...|.../Amid.../Chain. ./Rad. Rd... Floating... ./Ext..|Int.../Plain...| 3 Ball. .|Ball. Roll..| Plain |Ball 
36x44/36x44/$ Ell..|2 Ell..|I-b’m...)......|...... \Fric.. . |Amid.../Chain. ./Rad. Rd... |Floating..../Ext..|Int...|Plain...| 3 Ball. . Ball. ./Roll. .| Plain Ball 
'34x4 |34x4 |} Ell..|? Ell..|I-b'm... M-Dise Steel. .|Select. 3 |Amid...|Shaft...|Rad. Rd... \Semi-float’g.|Int...|Ext..|Plain...| 3 ..... \Ball..|Plain|.....|..... 
|36x4 |36x4 |4 Ell..|# Ell.. I-b’m...|M_.Disc/Steel...|Select.| 3 |Amid...|Shaft...|Rad. Rd... |Floating.. . -|Int... |Ext.. Plain...| 3 |..... (Ball .|Plain ).....).. 00. 
(36x49) 36x4$|4 Ell..|$ Ell.. I-b'm...|E.B'd.|L. &I..|Select.| 4 | Amid. |Chain..|Rad. Rd...|Dead....... (Tran.|Int.../Plain...| 4 | Ball. .|Ball..|Ball..|B&P.|BaP 
(36x4$)/37x5 [4 Ell..|Plat...|I-b'm.../B. Bd |L. &I-.|Select.| 4 Amid..:|Chain.. Rad. Rd..:|Dead....... ‘Tran .|Int.../Plain... 4 |Ball../Ball. .|Ball../B&P.|B&P 
| 
|34x00/34x00|4 Ell..|# Rll..|I-b’m.../M.Disc/S. & B..|Select.| 3 |U. Mo..|Shaft... Tor. Rod... |Floating..../Tran.|Int...|Ball....| 2 |Ball 'Ball...|Ball..| Plain Plain 
|36x00|36x00/4 Ell..|2 Ell..|I-b’m...|M.Disc|S. & B..|Select.| 4 |U. Mo..|Shaft.../Tor. Rod ' |Ploating --|Ext..|Int...|/Ball....| 2 |Ball../Roll..|Roll..| Plain | Plain 
panes 36x44/4 Ell..|2? Ell..|I-b’m...|M.Disc/Steel...|Select.| 4 [U. Mo..|Shaft.../Tor. Rod... |Floating /Ext..|Int.../Ball..... 3 |Roll../Roll../Roll..|Plain |B&P 
\34x4 |34x4 |} Ell..|? Ell..|I-b’m...|Cone..|Leath'r.|Select.| 3 |Amid...|Shaft... Tor. Rod... |Floating....|Int...|Ext..|Plain..| 3 |Ball../Ball../Ball..|.....]..... 
\36x4 |36x4 |$ Ell..|? Ell..|[-b’m...|Cone..|Leath’r.|Select.| 3 |Amid...|/Shaft.../Tor. Rod... Floating \Int.../Ext..|Ball....| 3 |Ball../Ball..|Ball..).....)..... 
34x34/34x3 Ea. Ell... .|I-b’m...|Cone..|Leath’r.|Select.| 3 |R. Ax. .|Shaft.../Tor. Tube... \Semi- -float'g.| ees eee SEG es ee leoes's | ee oe oe 
34x3$|\34x3 l..|Ell.... \I-b’m...|Cone..|Leath’r.|Select.| 3 |R. Ax. .|Shaft... Tor. Tube...|Semi-float’g.|.....|..-.. 4 Se eR ee RR eee 
34x34$/34x3 En: Ell... .|1-b’m...|Cone..|Leath'r.|Select.| 3 |R. Ax. .|Shaft.../Tor, Tube.. -|Semi- -float’g. | a hiv Sbhs an wa Eee sek & | SS ley ces poe MS Se ere. 
| _ U J / 
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MOTOR 
NAME AND 5 = SPs Dies a, Ses Bae 
ame oP | os | Piston | Cylinder COOLING IGNITION CARBURETION Motor 
> 4 Dis- | Cylinder How Valve | “Lee 
o " a place- | Type Cast Location | | brica- 
, Toe : ment Circula- | Radia- : Fuel tion 
é| 8 | £ oe tion | tor System | Magneto | Control Design Feed 
Z| aQia | | | 
See vcs 6| 4 |S | 38.4 | 377.0 |T. Head. ‘Threes... Opposite../Pump... . Cellular... Dual... ...|Bosch.....|Hand....|Schebler....|Pressure.|Spl... 
| | | 
RI isaac theo etee we 4 | 4¢| 44 | 26.4 | 233.3 |L. Head. |Bloc.....)R. Side...;Pump... -/Tubular. |Dual.. ...|Splitdorf...|Hand....|Stromberg. ./Gravity..|Spl... . 
ERS er | 414%) 5 27.3 | 280.6 |L. Head. Pairs... .|L. Side...|Pump..../Tubular. Dual... ..|Eisemann..|Hand....|Stromberg .|Gravity.. Spl.... 
gd ER ee 4 | 44 5 28.9 | 297.8 |L. Head. Pairs.... ERS. Pump.... ‘Tubular. |Double...|Remy.....|Hand....|Rayfield..../Gravity../Spl... . 
CU ND. 5. nc ccc eet Oe TOR FT 884 | 334.0 |L. Head. |Pairs..../L. Side... Pump... . |Cellular..|/Dual i Ses Bosch... ..|Hand....|Schebler... .|Gravity..|Spl... . 
Columbia Cavalier........ 4/4 5 38.0 | 410.6 |T. Head. /Pairs....|Opposite...Pump.... \Cellular..| Double. .|Bosch.. ...|Hand....|Stromberg. .|Pressure.|Spl... . 
Columbia Knight......... | 4) 46) 5 38.0 | 382.6 |Sleeve...|Pairs.... In Sleeve. Pump... - {Catbatar. | Double... .|Bosch.....|Hand... .|Stromberg. .|Pressure.|Forced 
Oe Kae Se ee Pe | 226.2 |L. Head. |Pairs....|/R. Side... micas wasemenie wammeihil Splitdorf...|Hand....|Panhard.. . .|\Gravity..|Forced 
4 4} 32.4 | 270.4 \L. Head. 'Sep’rate.'L. Side. ../Pump... |Cellular..| Double.. .|U. & H....|Hand... .|Schebler.. . .|Gravity..|Forced 
4 5 36.1 | 389.9 |T. Head. Pairs... . Opposite../Pump... :|\Cellular..|Double.. .|U. & H....|Hand....|Stromberg. . |Gravity..|Forced 
44/15 28.9 283.6 |T. Head. Pairs... .|Opposite..|Pump.... |Cellular..|Single.. ..|Simms.... .|Fixed....|Schebler... ./|Gravity..|Forced 
4 5 28.9 | 283.6 |T. Head.!Pairs....|Opposite... Pump... . |Cellular..|Single... ..|Simms... . .|Fixed....|Schebler.. . . | Pressure.|Forced 
32 | 54 | 22.5 | 226.4 |L. Head. |Bloc...../L. Side... Thermal..|Tubular. |Single....|.......... Fixed... .|Stromberg. . |Gravity. .|Forced 
| | | 
4% | 42 | 27.3 | 253.9 |L. Head. |Bloc....|L. Side...\Pump....|Tubular.|Dual.....|Remy.....|Hand... .|Stromberg. .|Gravity..|Spl... 
44 | 4 32.4 | 286.3 |L. Head. Pairs..../L. Side...|/Pump....|Tubular.|Dual...../Remy.....|Hand....|Stromberg. .|Gravity../Spl... 
4415 32.4 | 349.9 |L. Head. |Pairs..../R. Side.../Pump.... Tubular. /Dual..... Bosch... . .|Hand....|Stromberg. .|Gravity..|Spl... 
32 | 44 | 22.5 | 198.8 |L. Head. |Bloc...../R. Side...|Thermal..| Tubular. |Dual.... .|Briggs.....|Hand....|Schebler... . |Gravity..|Spl.... 
4 | 44 | 25.6 | 226.2 |L. Head. 'Bloc.....|R. Side... /Thermal..|Tubular. |Single... .|Briggs... ..|Hand....|Schebler....|Gravity..|Spl... . 
444 27.3 | 253.9 |L. Head. |Pairs,...|R. Side... /Thermal..|Tubular.|Dual.....|Briggs.....|Hand....|Schebler....|Gravity..|Spl... 
4% | 5 | 30.6 | 300.7 |L. Head.|Pairs....|L. Side. . .|Thermal..|/Tubular. Single... ..|Briggs.....|Hand....|Schebler... .|Gravity..|Spl... 
44,5 | 32.4 | 318.1 ‘L. Head. |Pairs....|R. Side... Thermal. . |Tubular. |Dua ....|Briggs.....|Hand....|Schebler.. . .|Gravity..|Spl... 
43 | 53 | 36.1 | 407.6 1. Type. .| Pairs... .|Head....../Thermal.. (Tubular. | |Dual.....|/Bosch.....|Hand....|Stromberg. . |Gravity..|Spl... . 
| 5 | 25.6 | 251.3 |L. Head. |Bloc... . . \L. Side. . .|Thermal.. \Cellular..| Double... .|Remy.....|/Hand....|Chapin..... Gravity..|Forced 
43 | St | 36.1 | 289.9 |T. Head. Pairs... .|Opposite..|/Pump. ...|Cellular..| Double. ./Remy.....|Hand....|Chapin..... Pressure. |Forced 
a 
3# | 44 | 20.3 | 175.5 |L. Head. /Pairs....|L. Side... Thermal..|Tubular. |Single.. ..|Bosch..... \Hand... . |Optional... .|Gravity..|Spl.... 
| | } } 
4% | 5% | 27.3 | 280.6 |L. Head. |Bloc.....|L. Side...|Pump... . |Tubular. Dual... ..|Bosch.....|/Hand....|Schebler.. . .|Gravity../Spl... 
| | | | | } 
4 | 44 | 25.6 | 226.2 |L. Head. |Pairs....|Side....../Pump..../Tubular.|Double.. .|Bosch.. .. .|Hand....|Schebler... .|Gravity..|Spl... 
| } | | | | 
DeTamble K-L-M.........| 4 | 44 5 | 28.9 | 283.6 |L. Head. |Pairs....|L. Side. ../Pump... . |Cellular..|Dual.... .|Michigan... \Hand... .|Schebler.. . .|Gravity..|Spl... 
INT osc oo. 5'0 bes ys BE. Be eee 96.2 afae. Sep’rate.|......... ES Single... .|Simms.... .|Hand... .|Schebler.. . .|Gravity..|In F'l. 
Dispatch G-2.. re a ee 5 19.6 | 192.4 |2-Cycle..|Sep’rate.|......... Air POPP ES TLS Single... .|Simms.....|Hand... .|Schebler.. . .|Gravity..!In F’l 
DarsieG. ........---+--00) & | @B 5 30.6 | 300.7 |L. Head. |Pairs.... In Head..|Pump.... Cellular..|Dual...../Bosch...../Hand... .|Stromberg. .|Gravity..|Spl... 
paves Electa. . oe he St Peep 82.8 |2-Cycle..|Sep’rate.|......... | Air Bott Sond & ogee Single... .Jeeccccsese Hand... .|Heitger.... .|Gravity..|In F’l 
Duryea Buggy Type. EASE 1213 ae. Led owas 82.8 |2-Cycle..|Sep’rate.|......... SS ees. SSS ae Hand... .|Heitger.....|Gravity..|In F’l 
Runa A HLS | ££ ee 82.8 |2-Cycle..|Sep’rate.|......... | ES ara Se Sa Hand... .|Heitger... . .|Gravity..|In F’l 
Elmore R-26 coeeeree] 4/4 | 3 i 2 ee 175.9 |2-Cycle.. Sep’rate.|.........| Thermal..|Tubular.|Dual.....|K-W...... Hand... .|Schebler.. . .|Gravity../Spl... . 
Elmore R-27 414 | W® |. 00 175.9 |2-Cycle..|Sep’rate.|......... 'Thermal../Tubular.|Dual.....|K-W...... Hand... .|/Schebler... .|Gravity..|Spl... . 
ae 4 | 4s iy PER 254.5 |2-Cycle..|Separate.|--......- \Thermal .. Tubular. |Dual. . ...|K-W......./Hand...|Schebler... .|Gravity../Spl... . 
E-M-F A-1912............ 4/4 | 44 | 25.6 | 226.2 iL. Head .| Pairs... .|L. Side. ..|/Pump... = lua |Dual.....|Splitdorf...|Hand..../Own....... Gravity..|Spl... 
Bveritt BO. .........5.%5. |4/)4 | 4} | 25.6 | 238.8 |L. Head. |Bloc.....|L. Side...|Pump..../|Cellular..|Dual.....|Splitdorf...|Hand..../Own....... Gravity. .|Spl... 
Bveritt 4-06........-.+--- | 4|4 4 25.6 | 238.8 |L. Head. |Bloc.....|L. Side. ..|Pump.....|Cellular..| Dual... ..|Splitdorf...|Hand..../Own....... Gravity..|Spl... 
Everitt 6-48...........--.-| 6|4 4 38.4 | 358.2 |L. Head.|Bloc.....|L. Se... . a ne Dual... ..|Splitdorf...|Hand....}Own....... Gravity..|Spl... 
Firest Columbus 86-D.... 4 | 4 54 | 27.3 | 280.6 IL. Head .|Bloc.....|L. Side. ..|Pump....|Tubular.|Dual.....|Mea.......|Hand....|Schebler.. . . Gravity. .|Spl... 
Firestone-Columbus 60-D.... 4 | 4 5 32.4 | 318.1 |L. Head.|Pairs....|R.Side...|Pump....|Tubular. Double...|Mea.......|Hand.... Schebler... .|Gravity..|Spl... 
Firestone-Columbus 68-D.... 4 | 4 54 | 32.4 | 249.9 |L. Head.|Pairs....|L. Side. ..|/Pump....|/Tubular.|Dovble...|/Mea.......|Hand....|Schebler... .|Gravity../Spl... 
| ees | 4\ 3 3 20.3 | 154.8 |L. Head.|Bloc.....|L. Side. ..|Pump....|Tubular.|Dual.....|Splitdorf...|Hand....|/Own....... Gravity..|Spl... . 
ee rere eee | 4/3 3 20.3 | 154.8 |L. Head.|Bloc.....|L. Side...|/Pump....|/Tubular.|Dual.....|Splitdorf...)Hand....|/Own....... Gravity..|Spl... 
NS GEE ee, 4| 32] 4 | 22.5 | 176.7 |L. Head. |Bloc.....|R. Side.../Thermal..|Tubular.|Single....|Own...... Hand... . |Optional... .|Gravity..|Spl... 
| 
Four Wheel Drive A* 4 | 43 | 54 | 36.1 | 289.9 IT. Head. |Pairs.. . .|Opposite..|Pump..../Cellular..|Dual.....|Bosch.....|Hand... .|Optional....|Gravity. .|Force: 
Franklin G-Runabout..... | 4 | 38 | 4 | 18.3 | 143.1 |L Type..|Sep'rate. In Head. .|Air....... «uae Seas Dual.....|Bosch.....|Fixed..../Own....... Gravity. .|Forced 
Franklin G-Touring....... 14/4 4 25.6 | 201.1 |I. Type..{Sep’rate. |In Head. .|Air....... Lashin ewes Dual.....|Bosch...../Gov’nor.|Own....... Gravity. .|Forced 
Franklin 25.............. 4 4 | 25.6-| 201.1 |I. Type..|Sep’rate.|In Head. . Air... 2.22). 20.022. Dual.....|Bosch.....|Gov’nor.|Own....... Gravity..|Forced 
Franklin M..............| 6 | 3§ | 4 31.6 | 247.6 |I. Type..|Sep’rate. |In Head..|Air....... Ls pee cron Dual.....|Bosch.....|Gov’nor.|Own....... Gravity. .| Forced 
ET 6 pic's ooo 0 sc s 6 4 38.4 | 301.6 |I. Type..|Sep’rate.|In Head. .|Air....... ereeen Dual.....|Bosch.....|Gov’nor.|Own....... Gravity. .|Forced 
EDS pa 0.3 0's © 6% o 6/4 4 38.4 | 301.6 |I. Type..|Sep’rate. In Head. .|Air.......| Raeaaabey Dual.....|Bosch...../Gov’nor./Own....... Gravity..|Forced 
Frontenac E............. 4 42/5 36.1 | 354.4 |L. Head.|Pairs....|R. Side...|Pump.....Cellular.. Dual... ..)Splitdorf...|Hand....|Stromberg. .|Gravity..|Spl... . 
Garford G-12t 4 | 44 | 5 | 28.9 | 297.8 |L. Head.|Bloc.....|L. Side. ..|Pump....|Cellular../Dual.....|Bosch.....|Hand....|Own....... Gravity..|Spl... . 
| ET SAS 4|4 5 36.1 | 372.1 |T. Head.|Pairs....|Opposite..|Pump....|Cellular..|Dual.....)Bosch.....|Hand..../Own....... Gravity..|Spl.... 
Garford G-14}............ 6 4415 43.8 | 446.7 iL. Head. |Threes.. .|L. gies Cates RE” queer Bosch.....|Hand..../Own....... Gravity..|Spl... . 
j G. oan oe See re 4/13 44 | 22.5 | 198.8 |L. Head.|Pairs....|L. Side. . .|Pump... .|Cellular..|/Dual..... Bosch... ..|Hand....|Schebler..../Gravity..|Spl... . 
G. said wonieg 4\4 5 36.1 | 354.4 i Head. |Pairs....|L. Side...|Pump... .|Cellular..|Dual.....|Bosch.....|Hand....|Schebler....|Optional |Spl .. . 
Glide...........-.--.....| 4 | 48] 5 | 36.1 | 354.4 |L. Head. |Sep’rate.|R. Side.../ Pump... .|Cellular..|Dual..... Bisemann. .|Hand... . |Schebler.... . Gravity..|Sp'.... 
ABBREVIATIONS: S. & H., side and head; R., right; L., left; Thermal, thermo-syphon water circulation; Spl., splash; ss Pi in fuel; Ell., elliptical; pie. een A eT: 
special; I-b’m, I- “yw M. Disc multiple dise: E. B’ d, expanding band; C. B’d, contracting band; Exp., expanding; Cc. cone and. Gas: i PL., 
asbestos and iron; anes. asbestos and steel; C. I., cast iron; B. & S., bronze and steel; . & B., cork and bronze; C. 8. cork and steel; F. & S. bine oat conc 


fibre and iron; Fa. & a. fabric and steel; I. & C, = iron and cork; L. & I., leather and iron; L. & S.. leather and steel; L. & Cc, leather and cork; oy & A., leather ar Z 
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= 
the Market for the Season of 1912 — Continued 
me RUNNING GEAR TRANSMISSION BEARINGS 
ae i as ees ope oer ages ee roe a 
u- t } } | 
; TIRES SPRINGS CLUTCH GEARSET - Car | BRAKES  CRANK- 3 2 
ica- : 
on 3 Front | Drive | Drives | Rear | SHAFT  {Gear- ES 4 s g 
3 Axle Through | Axle T— |" set ¥1¢ 
3 Fric. | | | Loca- BAZ —] 
—_ & | Fr. |Rear| Fr. | Rear | | Type | Surf. Type |No.| tion Ser. | Em. | Type |No. 5\$)|8 
z , ea a - | o| oe 
124 |36x4 |36x4 |% ENl..| Ell.. I-b’m...|M.Disc|Steel .. . Select | 3 |R, Ax. .|Shaft... Tor. T. . |\Semi-float’g.|Int...|.....|Plain...| 3 aa Ball. .|Ball. .|Ball. .|Ball 
116 |36x4 |36x4 Ell..|4 Ell.. I-b’m...|Cone..|L. & I../Select.| 3 |R. Ax. . Shaft... T.T.&R.R. |Semi-float’g.|Ext..|Int.../Plain...| 2 |Roll..| Ball. .|Roll..| Plain Ball 
121 |36x4 |36x4 f Bu: Ell.. |Box.. . .|M.Dise Steel...|Select.| 3 |Amid...|Shaft...'\T.T.&R.R.|Floating....|..... Resa a Plain...| 3 |Ball. | Ball. .|Ball.. Plain |Ball 
112 |32x4 |32x4 Ell..|4 Ell.. I-b’m...|Cone..|Raybes:'Select.| 3 |Amid...|Shaft...|.......... apie ee Int... Int... Plain...| 3 |Ball..|Ball..'Ball. .;Ball. .| Ball 
pou 122 |36x4 |36x4 |...... | se 3} I-b'm...|Cone..|L. & S..|\Select., 3 |U. Mo.. Shaft... Springs... .|Floating..../Ext..|Int... Plain...) 3 | Ball. ./Roll. ./Roll..|Plain Ball 
d } | " 
wes 120 |soxe |s6xa ly EUl.|} El... bm... Cone...|L. 1... Select.| 3 |Amid... Shaft... Springs. .|Ploating... Ext. Int... (Plain... 3 Ball. .|Ball. (Roll..|Plain |B&P 
rced 129 |36x4$)36x44 et Ell.. 'I-b’m...|Cone..|L. & I..|Select.| 4 |Amid.../Shaft...|Rad. Rd... |Floating....|Ext..|Int.../Plain...| 5 Ball. .|Roll..)Roll../B&P ; 
ae 
‘ced 120 |34x4 |34x4 {4 Ell..|? Ell.. I-b'm... |M. Disc Steel... Select.| 3 |U. Mo.. Shaft... T. T. & S...|Semi-float’g.|Ext..|Int... ‘Plain. ..| 3 |Ball..|Ball. .| B&R | Plain | Ball 
d | } | | | . 
is 115 |34x4 |34x4 |$ EUl..|? Ell..\I-b’m...|Cone..|L. &I.. Select.| 3 |Amid... Shaft... Springs... .|Semi-float’ g.|Int...|Ext..|B&P...| § |Ball...Ball..|Ball Ball... Plain 
‘ced 120 . |36x4 |36x4 |4 Ell..|? Ell..|I-b’m...|Cone..|L. & I.. Select.| 3 |Amid... Shaft... Springs.. . . |Ploating. . Int... Ext..|Plain...| 3 Ball. .|Ball. .|Ball..jBall. .| Plain 
ed 
<4 105 |34x33/34x34/4 Ell..|? Ell..|I-b’m...|Cone..|L. &S..Select.| 3 |R. Ax. . Shaft... TI&RR. \Semi-float'g.|Ext..|Ext..|Plain..,) 3 Roll..|Roll..|Roll..|Piain |... 
rced 125 |36x4 |36x4 |} Ell..|? Ell..|I-b’m...\Cone..|L. &S.. Select.) 3 |R. Ax. . Shaft... T.T -& R'R.|Semi- -float’g.|Ext../Ext..|/Plain...| 3 Roll..|Roll..|Roll..| Plain | Plain 
108 |28x34]28x34|$ Ell..|} Ell..|I-b’m...|M.Disc!S. & B.. Select.) 3 ‘Amid Shaft... Springs... .|Ploating..../Ext..|Int.../Ball....| 2 |Ball. .|Ball. | Ball. .| Plain | Plain 
115 |34x33/34x4 |4 Ell..|EU....|I-b’m...|Cone..|Leath’r.|Select., 3 [R. Ax. . Shaft... Tor. Tube. .|Floating....|Ext..|Int...|Plain...| 3 B&R |Ball../Roll..|Plain |Plain 
120 |34x4 |34x4 jE Ell... .|I-b’m...|Cone..|Leath’r.|Select.| 3 |R. Ax. . Shaft...'Tor. Tube. |Floating. . ..|Ext..|Int...|Plain...) 3 |B&R |Ball. .|Roll../Plain | Plain 
123 |34x4 |34x4 |4 Ell..| Ell . |I-b’m...|Cone..|Leath’r.|Select.| 3 |R. Ax. . Shaft... /Tor. Tube. .|Floating... .|Ext.. Int... | Plain 3 |Roll..| Ball. .|Roll..| Plain Plain 
110 |32x3 |32x3 {4 Ell..|Ell.... \I-b’'m...|M.Disc|Steel.. ./Select.| 3 |R. Ax. .|Shaft... Tor. Tube. .|Semi-float’g.|Ext.. Int...|Plain...| 2 |Roll..|Ball. .|Roll..|Plain Plain 
113. |32x34}32x34\$ Ell..|Ell....\I-b’m...|M.Disc|Steel...|Select.| 3 |R. Ax. .|Shaft... Rad. Rd... |\Semi-float’g.|Ext..}Int.../Plain ..| 3 Roll. .|Ball. .|Roll..| Plain Plain 
116 sat shat Ell..|Ell... .|I-b’m...|M.Disc|Steel...|Select.| 3 |R. Ax. .|Shaft... T.T.&R.R. |Semi-float’g.|/Ext..|Int...|Plain...| 3 B&R \Ball.. B&R | Plain | Plain 
122 |37x4$137x44|4 Ell..|? Ell..|I-b’m...|M_Disc|Steel.. .!Select.| 3 |R. Ax. .|Shaft...|Rad. Rd...|Ploating....|Ext..|Int.../Plain...| 3 /Roll..'Ball. .|Ball. .| Plain |Plain 
122 |36x4 |36x4 |4 Ell..|# Ell..'I-b’m...|M.Disc/Steel... Select.) 3 |R. Ax. .|Shaft.../Rad. Rd... |Floating....|Int...|Ext..|Plain...| 3 B&k (Ball... B&R | Plain | Plain 
reed 124 |00x43/00x44|/4 Ell..|4 Ell..|I-b’m...\Cone..|/L. &C../Select.| 3 \U. Mo.. Shaft... Springs... .|Floating.. . F ieee Int...|Plain...| 3 |Ball.. Roll..|Roll..| Plain |Ball 
| } | | | 
_ 116 |34x4 |34x4 |p Ell..|} Ell..|I-b'm...|M.Disc\C. I. ...|Select.| 3 |Amid... Shaft... Rad. Rd... \Semi-float’g. |Ext... Int...|Plain...| 3 |Plain |Ball../Roll..|Plain |Plain 
116 |36x4 |36x4 |$ Ell..|7 Ell..|I-b’m...|M.Disc|C. I....|Select.; 3 |Amid.../Shaft...|T.T.&R.R.|Floating... - |Ext.. Int...|Plain...| 3  Roll..| Ball. .| B&R | Plai n| Plain 
j | | | , 
106 |32x34|32x34/4 Ell../2 Ell..|I-b'm...|Cone.. L. & 1..\Select.| 3 |R. Ax. . Shaft... |Springs.. . .|Semi-float’g.| Int... Int... |Plain...| 3 |Roll..| Ball. .|Roll..| Plain | Plain 
| | | | } | | | | 
112 |36x4 |36x4 |...... ? Plat. |I-b’m...|Cone..|Leath’r.'Select.| 3 Amid... Shaft...|Rad. Rd.. .|Floating.. . | Sisal Bevan ale |Plain...| 3 |..... Ball. .| B&R | Plain | Plain 4 
110 |32x34(32x34)4 Ell..|4 Ell..\I-b’m...|M.Disc|S. & B. .\Select. 3 lu. Mo..|Shaft... Springs... . ‘Semi-float’g. I.&E. L&E.|Plain...| 3 |Plain | Ball. ./Roll..| Ball. .|Ball 
‘ } | 
P’] 116 |34x4 |34x4 4 Ell..|2 Ell..|I-b’m... M.Disc|S. & B..!Select.| 3 |U. Mo..|Shaft.../T. T. & S...|Floating... .|Ext.. Int...|Plain...| 3 | Ball. .| Ball. .) B&R | Plain | Ball 
F’l } | j | 
96 |36x3 |36x3 |Ell....|Ell..../Tube...|......]....... Fric...|...|Amid.../Chain..|R.R. &S.. ee ease, ai iter \Plain...| 3 |Roll..|Roll..)Roll. .| Plain | Ball 
120 |36x34/36x3$)Ell....|Ell....|Tube...|...... Joe eeeee Fric... ine’ Amid...|Chain. .|R. R. &S..|Dead.......|Int... batch Plain...| 3 |Roll..|Roll..|/Roll..| Plain | Ball . 
F’l 115 |36x4 |36x4 |4 EH.. Plat... |I- Page ima & R..|Select. 3 |U. Mo..|Shaft...|Springs... . Floating... . ‘Int...|Ext.. Plain...| 3 Roll. Roll. .|Roll..| Plain | Ball 
F’l | ie , 
F’l 80 |34x1#/40x14/} Ell.. Ell. .|Channel!| WEARER SS eaeees Fric...| 2 |R. Ax.’.|Roller..|Tor. Rod...|Dead.......} Re es |\Plain...| 4 ‘Roll..{Ball.. Ball. .| Plain | Plain 
. 84 |38x19/42x14/4 Ell..|$ Ell..\Channel|......|....... |Fric...| 2 |R. Ax. ./Roller..|Tor. Rod...|Dead..... ee baa Plain...| 4 |Roll..|Ball..|Ball. .|Plain | Plain 
oe 100 |30x3 |36x3 ;4 Ell RR ee ee eee Fric.... 2 |R. Ax. ./Roller../Tor. Rod...|Dead.. —* Fae Plain...| 4 — Ball. .| Ball. .| Plain | Plain 
besa . 
ie 1084 |32x34/32x34$|4 Ell..|Ell .|I-b’m... E.B’d.|F. &S..|Select.| 3 |Amid...|Shaft...)Tor. Tube. .|Semi-float’g.|Ext..|Int...|Plain...| 6 | B&P |Ball..|/Roll..| Plain |Plain 
1084 |32x34$|32x3 Ell. Ell..|I-b.m...|E.B’d.|F. & S..|Select.| 3 |Amid...|/Shaft...|Tor. Tube. .|\Semi-float’s ‘lext Int...|Plain...| 6 | B&P |Ball. .|Roll..|Plain | Plain 
Ls 114 |34x4 |34x4 Ell. sas algae E.B’'d.|F. &S.. Select.| 3 |Amid...|Shaft...|\Tor. Tube. . Semi- float’s. Ext..|Int...|/Plain...| 6 | B&P | Ball..|Roll. .| Plain | Plain 
| 
“$i 112 |32x34/32x34/4 Ell..|Ell... ./I-b’m.../Cone..|L. & I..|Select.| 3 |R. Ax. . Shaft... Tor. Tube. .|Semi-float’ g.|Ext.. Int...|Plain...| 3 Rol. Ball. |Rolt.. Plain | Plain 
ee = | | 
om 110 |34x34)34x34|4 Ell..jEIl... .|I-b'm... Cone..|L. & S..|Select.| 3 R. Ax. .|Shaft...'|Tor. Tube. .\Semi-float’g. Dixe bocoen Plain...| 3 |P&R.|Ball. .|Roll..|Plain | Plain 
115 |34x4 |34x4 |4 Ell..|Ell..../|I-b’m...|Cone../L. &S..|Select.| 3 |R. Ax. .|Shaft...|Tor. Tube. .|Semi-float’g. : beds. bs onibd Plain...| 3 |P&R.|Ball..|Roll../ Plain | Plain 
ba 127 |36x4 |36x4 |$ Ell..jEll....|I-b’m.../Cone..|L. ine ene 3 |R. Ax. .|Shaft...|Tor. Tube. .|\Semi-fioat’ 8.) iMewten Plain...| 3 |P. Ball. .|Roll..| Plain | Plain 
Biss | 
ea 116 |34x4 |34x4 Ell..|? Ell..|I-b’m...|Cone..|/F. &&..|Select.| 3 |Amid...|Shaft.../.R. R. &S..|Floating.. |i -|Int...!Plain...| 3 iBall .|Ball. .|Ball. .| Ball. .| Ball 
121 |36x4 |36x4 |4 Ell..|? Ell..|I-b’m...|Cone..|F. &I..|Select.| 3 |Amid...|Shaft...|Tor. Tube. .|Floating.. Ext...|Int...|Plain 3 ‘Ball .| Ball. . ..|Ball. .|Ball 
Ries 121 |36x4$/36x44$/4 Ell Eil../I-b'm... Cone..|F. & I. ‘Select 3 |Amid...|Shaft...;R.R. &S.. (Floating. . .. Int. --|Int...|Plain...| 3 .| Ball. .| Ball. .| Ball. . 
1% | 
102 |30x3 {30x34 } Ell... |Ell... ./I-b’m...|Cone..|Leath’r.'Select.| 3 |R. Ax.. \Shaft...|Tor. Tube. . ‘Semi- float'g. 'Ext.. Int...|Plain...| 2 |B&R | Ball. .|Roll..|Ball. .|Ball 
os 102 |32x3 |32x3 |4 Ell..|Ell.... \I-b'm... Cone..|Leath’r.|Select.| 3 |R. Ax. .|Shaft...|Tor. Tube. .| ‘Semi- float’g.|/Ext..|Int...| Plain 2 |B&R |Ball..|Roll..|Ball. .| Ball 
reed 100 {30x3 |30x34/Cross.. Cross. . |I-b’m... M. Disc} Steel. ../Plan..| 2 ]U. Mo.. Shaft... |Tor. Tube.. \Semi-fioat's. 3975 ey Th ee PP ree oe re ee 
reed 134 |36x44 36x44/2 Ell..|? Ell. Ploat’g./M.Disc|Steel...'Select.| 3 |Amid...|Shaft... R. R. &S..|Ploating.... POeR SHS Plain...| 3 |Ball. .|Roll..|Roll..|Plain |Ball 
d | 
~ oe 100 |32x3$ 32x4 |BM....|EU.... Tube... M.Dise|S. & B...Select.| 3 |Amid... Shaft... Springs... . Semi-float'g (Tran |Bxt..|Plain...| $ |Ball..|Roll ..|Plain |Plain 
rced 103 |32x4 |32x4 Ell... .|Ell..../Tube...|M.Disc|S. & B.. Select.) 3 |Amid... Shaft... Springs... . |Semi-float’g. /Tran ./Ext..|Plain 5 |Ball. .|Roll..;Ball. .| Plain | Plain 
rced 108 134x4 |34x44)Ell....|Ell....|Tube.../M.Disc|S. & B..|Select.| 3 |Amid.../Shaft... Springs... . |Semi-float’g.|Tran .|/Ext..| Plain 5 |Ball. .|Roll..|Ball. .| Plain | Plain 
rced 116 |34x4 |34x44/Ell....|Ell... .|Tube.. .|M.Disc|S. & B..|Select.| 3 |Amid...|Shaft... Springs... . Semi-float’g.|Tran ./Ext..|Plai 7 |Ball. .|Roll..|Ball. .| Plain | Plain 
123 '36x4437x5 |Ell....|Ell..../Tube...)/M.Disc|S. & B..\Select.| 3 |Amid...|Shaft... Springs... . a float’g./Tran.'Ext../|Plain 7 |Ball. .|Roll..| Ball. .! Plain | Plain 
Biss 126 |36x4437x5 |Ell..../Ell..../Tube.../M.Disc|S. & B..'Select.| 3 Amid... Shaft... Springs.. . . | Semi-float’g.|Tran ./Ext../Plain...| 7 |Ball..|Roll.. ..| Plain | Plain 
Eas 123 |34x4 saxe3!s El../4 Ell..|I-b’m.../Cone..|L. & C..Select.| 3 |Amid... Shaft...|.Rad. Rd... Wicating.... [tins . Int...|Plain...| 3 |Ball..|Ball..|Ball../ Ball. .|Plain 
ey { 
We 119 |34x4% 34x44/4 Ell..|Plat... I-b’m.../Cone../L. & C..\Select.| 4 |Amid...|/Shaft.../Rad. Rd... |Floating....|Ext..|Int...|Plain...| 3 |Ball../Ball.. . | Ball. .| Ball 
119 |36x44 36x4$/$ Ell..|Plat... I-b’m...|Cone..|L. &C..Select.| 4 |Amid... /Shaft...|Rad. Rd... |Floating....|Ext../Int... Pisin... 3 |Ball..| Ball. .|Ball. .|Ball. .| Ball 
... ; 1382 {36x44 37x5 |4 Eil..|Plat...|I-b'm...|Cone..|L. & C..'Select.| 4 |Amid...|Shaft...|Rad. Rd... ee te Int...|Plain...| 3 |Ball..|Ball..|Ball. | Ball. .|Ball 
Dicma | | | 
104 |32x34 Fert © =e Ell... .|I-b’m...|M.Disc|Steel... Select., 3 |U. Mo..|Shaft...|Rad. Rd... |Semi- float’g. tir § Ext.. Plain. ..| 3 |Ball..|Ball.. ..| Plain | Plain 
Ease 121 |34x4 34x4 Eil..|? Ell.. | {-b’m.../Cone.. Leath’r. Select.| 3 |Amid... Shaft... |Tor. Tube. . Floating....|..... Ext.. Plain...| 3 ‘Ball .|Ball. .| Ball. .| Plain | Plain 
pe 120 |36x44 36x44|4 Ell. Ell... I-b'm.../M.Disc Steel... |Select.| 3 |R. Ax. .|Shaft.../Tor. Tube. ‘Semi-float’g.|Ext.. Int...|Plain...| 5 |Roll..|Roll..|Roll, |B & P| Plain 
c } | | . 4 | | ° 
Bie 
I, " bestos; R. & L., sogteaptee and iron; S. & B., steel and bronze; S. & R., steel and raybestos; S. & C., steel and cork; T. & L., Rein and iron; U. Mo., unit motion 
as- Amid., amidship; T.&R.R., torsion tube and radius rod; T. T. & S., torsion tube and spring; T. "T. & R., torsion tube and rod; R. R. & S., radius rod and spring 
T. & R. R., torsion and radius rod; S. & T. R., spring and torsion rod; I. & E., internal and external; B. & P., ball and plain; B. & R., ball and roller; P. & R., plain an 
roller. | *Four-Wheel Drive drives on both front and rear wheels. +Garford has magneto spark plugs. , 
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MOTOR F 
NAME AND 5 | | 
MODEL 3 sj | Piston | linder \. COOLING IGNITION CARBURETION Motor 
> < | .Dis- | Cylinder ow Valve aC es : Lu- 
j 1s) ee : | place- | Type Cast | Location l | | l brica- 
C4. te ” | ment | Circula- | Radia- , Fuel tion 
é|8 g | tion tor System | Magneto Control | Design _ Feed | 
Bial\o) a | | | | : | 
Gredt Eagle 4-50......... 4) 431| 5 36.1 | 354.4 |L, Head.|Sep’rate. |L. Side...|Pump..../Cellular,.|Dual..... he Stromberg. .|/j....... Re ae 2 
Great Eagle 6-60......... 6 4h | 3 | 40:9 | 420.9 |: Head. |Sep'rate. |L: Side. . ./Pump.. ..(Cellular., Dual... ../Remy-. ...|Hand..: | Stromberg. .|Gravity..|..:... 
Great Southern 30........ 4\4 44 | 25.6 | 226.2 |L. Head./Bloc.....|/R. Side... IThermal. .|Celtular.. Dual.....|Bosch.....|Hand...:|Schebler..../Gravity../Spl.... 
Great Southern 50........ 4 Sti 6 42.0 | 495.1 |L. Head. |Pairs....|R. Side...|Pump....|Cellular..|Doubie...|Bosch..... |Hand....|Stromberg. ./Gravity..|Spl.... 
Great Western 40......... 4 44/5 | 28.9 | 283.6 L. Head.|Sep’rate.|S. &H...:/Pump....|Tubuler. Dual..... Remy.....|Hand....|Schebler.... ravity..|Spl.... 
Great Western 40......... 4 4 5 | 28.9 | 283.6 |L. Head. Sep’rate.|S. & H....|Pump....|Tubular. Dual..... Remy...../Hand... .|Schebler.... ravity..|Spl.... 
EO ii cabicioumiede.; 4 43s | 32.4 | 327.0 IL. Head.|Sep’rate.|L. Side...|Pump..../Tubular. Dual..... Bosch..... ‘Hand... .|Schebler... .|Gravity..|Spl.... 
NOE. i Sica deeku uns des 4 43/5 | 36.1 | 354.4 |L. Head.|Sep’rate./L. Side. ../Pump.... |Celtular.. Dual...../Optional.../ Hand... .|Schebler... .|Gravity../Spl.... 
Halladay 30.............. 4; 33 | 5 22.5 31.9 |L. Head.|Bloc...../L. Side...|Pump.:.. ‘Cellular... Dual... ..|Splitdorf...|Hand....|Schebler... .;Gravity..|Spl.... 
Halladay 40.............. 4/\4 3! 32.4 th 1 IL. Head. Sep’rate.|L. Side. ..|Pump... .|Cellular.. |Double.. .|Bosch.....|/Hand....|Schebler....|Pressure.|Spl.... 
ME Joluscactehes 4 43) 5 | 36.1 | 354.4 |L: Head. |Sep’rate.|L. Side...|Pump....|Cellular.., Double...| Bosch... ../Hand....|Schebler....| Pressure, |Spl... . 
RP rece 4 44/5 | 28.0 | 283.6 \T Head. |Pairs.... Opposite..|Pump.. .. |Cellular../Dual..... Eisemann.. Hand... .|Stromberg. . Gravity../Spl.... 
TERS svn bien oe wo 60% 4 4 | 2 32.4 | 349.9 |T. Head. Pairs.... Opposite..|Pump. ...|Cellular..|Dual.....|Eisemann..|Hand... .|Stromberg. .|Gravity../Spl.... 
I aie coed hades 415 5 40.0 | 431.9 |T. Head. |Pairs....|Opposite../Pump..../Cellular..|Dual..... Bosch..... Hand... .|Stromberg. .|Gravity..|Spl... . 
| | | 
Havers 6-44.............. 6 | 32 |S 33.8 | 331.4 IL. Head. |Pairs.. . . R. Side... | Thermal. .|Cellular..| Dual.....)Bosch..... Hand... . Stromberg. . (Gravity.. Spl.... 
| | | 
rae re | 4 4 4 25.6 | 226.2 \L. Head. |Bloc.....|R. Side...|Thermal..|Tubular.| Dual... ..|Splitdorf...|Hand..../Schebler..../Gravity..|Spl... . 
RES ate ey 4 | 4% \° 27.3 | 280.6 |L. Head. |Bloc.....|L. Side. ..|Pump..../Tubular.|Dual..... Splitdorf...|Hand....|Rayfield... | ravity..|Spl.... 
} | | 
Herreshoff 25... . . seeds. j 4 38) 32 18.3 | 134.2 IL, Head. |Bloc.....|L. Side. . .| Thermal... ‘Tubular. |Single.... Bosch..... Fixed... ./Stromberg. .|Optional Spl.... 
Herreshoff 25-Touring...... 4 3 32) 18.3 | 134.2 |L, Head, Blo. ..|L. Side. . ./ Thermal..|Tubular. |Single....| Bosch... ..|Fixed.... \Stromberg. b ines Spl... 
Hudson Roadster. ....... 414 | 4 (25.6 226.2 IL. Head . |Bloc.... .|L. Side...|Pump.... Tubular. Dual... Bosch... . . |Hand... .|Stromberg. .| Pressure. Spl.... 
Hudson Touring.......... 4/4 | 4% 25.6 | 226.2 [L. Head . |Bloc. ...++|L, Side. ..|/Pump..../Tubular.|Dual.....|Bosch.....|Hand.... Stromberg. - |Gravity..|Spl.... 
Hupmobile Runabout..... 4 3} | 3% | 16.9 | 149.1 'L. Head. Pairs... ..|L. Side. . ./ Thermal... /Tubular. ‘Single. .|Bosch..... Fixed... .| Breeze... a . |Gravity.. Spl..:. 
Hupmobile Touring....... 4 | 3413 16.9 | 149.1 IL. Head .| Pairs. . ..|L. Side. . .|Thermal..|Tubular. |Single.. .|Bosch.....|Fixed.... Breeze......|Gravity..|Spl.... 
| | 
Pe 4 4} | 43 | 28.9 | 269.4 |L, Head. |Pairs....|L. Side...;|Pump.... Cellular... Double...|Remy.... .| Hand... .|Schebler....|Pressure.|Spl.... 
Imperial 32-33........... 4 | 4% | 5% 27.3.| 280.6 |L, Head. |Pairs....|L. Side. . ./Thermal.. Tubular. |Dual...../Remy...../Hand... .|Schebler... . |Gravity..|Spl... . 
Imperial $4.............. 4 Pa | 3 29.3 | 306.7 a Head .|Paire-° L. Side. ..|Thermal../Tubular.|Dual..... Remy...../Hand.... Schebler,...|Gravity../Spl.... 
SSIES ee | 4| q 3 32.4 | 334.0 L. Head.|Pairs....|L. Side. ..|Thermal../Tubular.|Dual...../Remy.....|Hand....|Schebler....|Gravity..|/Spl.... 
Imperial 50-51........... 4| 42/5 36.1 | 372.1 |L. Head. |Pairs....|L. Side. . . /Thermal..|Tubular. Dual...../Remy...../Hand..../Optional....|Gravity..|Spl.... 
Inter-State 30-A.......... 4/445 32.4 | 318.1 IL. Head.|Pairs..../L. Side...|Pump....'Cellular..|Double....U. & H....|Hand.... |Special yes Gravity..|Spl... 
Inter-State 40*........... 4 it 54 32.4 | 349.9 IL. Head. En bloc..|L. Side... Pump... ./|Cellular..|Double...|U. & H.... Hand... ./Special..... Pressure. |Spl... 
Inter-State 50............ 4°5 |6 40.0 | 471.2 |T. Head. |Pairs....|Opposite..|Pump....|Cellular..|Double...|U. & H.... Hand... .|Special..... Pressure. |Spl. .. 
jackson 26-28............ | 4 25.6 | 201.1 |L. Head.|Pairs....|L. Side...|Thermal.. Cellular..|Dual.....|Splitdorf...|Hand.... Schebler... .|Gravity..|Spl.... 
Jackson BEARS Te 4 25.6 | 201.1 |L. Head .|Pairs....|L. Side...|Thermal..|Cellular..|Dual...../ Kingston. .|Hand....|Schebler... .|Gravity../Spl.... 
jackson 42.............. 4 i j 32.4 | 286.3 [T. Type.. |Pairs....|Head ....../Thermal. .|\Cellular..|Dual.....| Kingston. .|Hand.... Schebler.... \Gravity.. Spl... . 
Jackson 68.............. 4 4% 36.1 | 336.7 |L. Type..|Pairs....|In Head..|Thermal.. Cellular..|Dual..... Kingston. .|Hand... . Schebler... .|Gravity..|Spl... . 
PEELE TS 4, 43 | 54 36.1 | 389.9 |T. Head.|-------- AR eee rere Deal. ; ....|Basdts..<sKanccave Y Re a Sine SOAS Ss Br 
RN SS Edi cn ss does 4 | 44 | 44 28.9 | 255.6 \L. Head. |Pairs....|L. Side. ..|Pump....|Cellular..|Dual... . . |Splitdorf...|Hand.... Stromberg. . |Gravity..|Spl... . 
Johnson ne eg eh 4 | ab | | $1 32.4 | 334.0 IL. Head. Pairs... .|L. Side. ..|Pump..../|Cellular..|Dual.....|Bosch......| Hand... .|Stromberg. .|Gravity..|Spl.... 
eee 4 54 406.0 | 431.9 |L. Head. |Pairs....|L. Side...|/Pump....|Cellular..|Dual.....|Bosch......|Hand....|Stromberg. . penweny. Spl... 
ENS ai Se 3 "| oe 225.9 \2-Cycle.. Sep’rate.|..... :,../Thermal..!Tubular./Dual.....|Bosch....../Hand.... lOwn....... IGravity. .|Forced 
‘onz B (Air-cooled)....... 3 | 32 | { Line oll 225.9 |2-Cvele..|Sep’rate.|......... 0 EE ee |Dual.....|Bosch......| Hand....|Own....... \Gravity. .|Forced 
on OE Pe FE: 4 44 | 32.4 | 349.9 \L. Head. |Pairs..../L. Side...|Pump....|Cellular..|Dual.... - Bosch wIGE: \Hand....|Schebler... . Pressure. Spl.... 
PTO. ote: sabe. ok 4 | 3% | 34 18.3 | 116.3 |L. Head. |Bloc.....|L. Side. . .|Thermal..!Tubular. \Single.. --|Bo ch...... Fixed... . Optional... . Gravity.’ Spl.... 
ME ot rene oo 6% 4 | 348) 5% | 23.2 | 234.0 IL. Head .|Bloc.....|Side......|Thermal..|Tubular.|Dual..... Bosch......|Hand....'Special..... Gravity..|Spl.... 
‘ | 
Kisselkar 30............. 4 | 44 28.9 | 241.1 |L. Head. |Pairs....|Side..... Pump....!Tubular.|Dual.....|Optional...|Hand.... Stromberg. ./Gravity..|Spl.... 
Kisselkar 40............. 414 4 32.4 | 302.2 \L. Head. Pairs... .|Side......|Pump....)/Tubular. |Dual.. ...|Optional...|Hand.... Stromberg. .|Gravity../Spl.... 
COTO, Eee 4\4 5 38.0 | 373.3 |L. Head.|Pairs....|Side......|Pump..../Tubular.|Dual.....|Optional...|Hand..../Stromberg. .|Gravity../Spl... . 
pS ee es 6 4 432 48.6 | 454.3 |L. Head.|Pairs....|Side......|/Pump.... (Tubular. yoren .../Optional...|Hand.... Stromberg. .|Gravity..|Spl... . 
Klinekar 4-30............ 4\4 4 25.6 | 232.5 IL. Head. |Sep’rate.|R. Side...;Pump.... ‘Tubular. |Double.. . ...|Flechter....|Gravity..|Spl... 
ekar 4-40............ 4 | 44) 5 28.9 | 312.0 |T. Head.|Pairs....|/Opposite..|Pump....|/Tubular. \Double.. P .-|Flechter....|Gravity../Spl.... 
Klinekar 6-50............ 6 | 4¢7) 5 40.2 | 394.5 |T. Head. |Sep’ rate. Opposite..|Pump.... ‘Tubular. Double... ; ..|Flechter..../Gravity..|Spl.... 
Gila ahead aud 6 | 44°54 43.8 | 468.0 |T. Head. \Pairs... .|Opposite..|Pump....|/Tubular. \Double.. .| . Flechter....|Gravity..|.Spl... 
EES eee ers 47 | 40.0 | 373.0 \I. Type.. SRE In Head. .|Pump... .|Tubular. '‘Double.. «| ..- -|Stromberg. .|Gravity..|Forced 
GE 2b 6 wSib's o's Ue bi.05 4/15 47 | 40.0 | 373.0 |I. Type..|Sep’rate. - Head..|Pump....|Tubular.|Double...|Bosch.....|Hand... .|\Stromberg. . |Gravity. .|Forced 
OS ee 4/5 5 40.0 | 431.9 |I. Type..|Sep’rate.|In Head../Pump.... \Tubular. |Double...|Bosch.....|Hand.... Stromberg. .|Gravity..| Forced 
RMS. 5. ois d's.0, dka'e piace 6 | 5 | 4 60.0 | 459.5 iL. Type. .|Pairs....|In Head. .|Pump..../Tubular.|Double...|Bosch..... Hand... . |\Stromberg. . Gravity..|Porced 
SS SATS en ae 4 | 2 | 4 22.5 | 132.7 |L. Head. |Bloc.....|/R. Side...|Thermal.. ‘Tubular. ..|Bosch..... Fixed... .|Stromberg. .|Gravity..|Spl... . 
BI. CWiscauie-s.0-0 0-0ubok 4| 3% | 4 22.5 | 132.7 |L. Head. |Bloc.....|R. Side... /Thermal.. ‘Tubular. isin e....|Bosch..... Fixed... .'Stromberg. . \Gravity..|Spl... : 
| } | } | } } } 
Lambert 66-B............ 4 | 42 | y 27.3 | 240.5 |L. Head. |Bloc.....|L. Side...|Pump....)/Tubular. aay es Schebler....|Gravity../Spl.... 
Lambert 66-C. |... 4 | 44 | 44 | 27-3 | 240.5 |L. Head. |Bloc... . .|L. Side... Pump... . (Tubular. \Dual.....|Remy.....'Hand.... Schebler... :|Gravity..Spl... . 
| ere 4/4 54 | 27.3 | 280.6 |L. Head. |Sep’ rate.|L. Side... Pump..../Tubular.|Dual.....|Remy.....|Hand....|Schebler... ./Gravity..|Spl... . 
Lambert 99-B............ 4\4 54 | 27.3 | 280.6 |L. Head. |Sep’rate. |L. Side...|Pump....|Cellular..|Dual.....|Remy..... Hand... .|Schebler....|Gravity../Spl... . 
Lambert 99-A............ 4) 44/5 32.4 | 318.1 |L. Head. |Sep’rate. |L. Side... Pump... ~|Cellular../Dual.....|Remy..... Hand... . \Schebler.. . . |Gravity.. Spl... . 
Leader 40...........%... 4 | 44 | 53 | 32.4 | 334.0 iL. Head. |Pairs....|L. Side. . .|\Thermal.. \Cellular..| Dual... ...|Remy.....!Hand.... ‘Schebler. . re (Gravity..|Spl... ‘ 
ee eee ee ee a 4 | 44 | 5t | 27.3 | 280.6 |L. Head. |Pairs....|Side......|Pump... .|Cellular:.|Dual.....)....2..-+. Hand... . Sauer...... . (Gravity..|Foreed 

















ABBREVIATIONS: S. & H., side and head; » Tight; L., left; Thermal, thermo-syphon water circulation; Spl., splash; In F’l, in fuel; a. Ghats Plat., yy A ET: 
special; I-b’m, I-beam; M. Disc, multiple ee E. B’ 4, expandin, band; C. B’d, contracting band; Exp., ex: ing; C. & D., cone Pl, dry 

asbestos and iron; A. & S., asbestos and steel: C. I., cast iron; oe S., bronze and steel; C. & B., cork and bronze; C. Pye aot pb oy Fes, Me ey eee 

fibre and iron; Fa. & S., fabric and steel; I, & C., iron and cork; L. & I., leather and iron; L. & S.. leather and steel; L. & C., leather and cork; L. & A., leather “ny Ln 
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ma the Market for the Season of 1912 — Continued 
: RUNNING GEAR TRANSMISSION BEARINGS 
ae ; inn we 
flotor TIRES | SPRINGS CLUTCH | GEARSET Car BRAKES SHAFT 3 2 z 
Lu- 2 f cf Front Drive Drives Rear Gear- S < 3 ° 
rica- S Axle Through Axle set ¥ iv] 
tion 3 Fric. | Loca- * 
S Fr. Rear| Fr. Rear Type Surf. | Type No. tion Ser. Em. Type (No. e 3 3 
| + ie x a a a 
APES Pe en ee Ce eve I-b’m...|Cone..|....... Select.| 3 |Amid.../Shaft...|.......... Floating... .|Ext..|Int...|.......jc00|se+es Roll../Roll........j).-+++ 
poi 138 3ox44} 1 3h Pee, Ra I-b’m...|Cone.. L. & S..|Select.. 3 Amid... \Shaft.../.......... Floating... .|Hat.. |Int,..|.00c.cclecelseoces Roll, ./ Roll. 
Bikes 113 |34x4 |34x4 = Ell..|I-b’m.../M.Disc S. & R..|Select. 3 |U. Mo..|Shaft... Tor. Tube.. Semi-float’g.|Int... Ext...| Plain. 2 Ball. Ball. .| Plain |Plain 
as 128 |\00x4 00x4 4 Ell..\I-b’m...)Cone..'Leath’r.|Select.. 3 |Amid... Shaft... Tor. Tube.. Floating... .|Int...  Ext.. Plain. 3 |Roll../Roll \Roll.. Plain vem 
iL 114 (34x34) seesht Ell..|2? Ell..'I-b’m lCone.. Raybes. Select. 3 Amid.../Shaft... Tor. Tube.. Semi-float’g.|Ext..|Int.. Plain. 5 |Roll..| Ball. .|Roll ‘Plain | Plain 
YI 114 |35x4 |35x4 |g Ell..}? Ell.. [-b’m...|Cone.. Raybes.|Select. 3 Amid... Shaft... Tor. Tube.. Semi-float’g.|Ext../Int.. Plain.... 5 |Roll..|Ball../Roll..|Plain | Plain 
i... 116 |\34x4 ae Ell..|Plat...|I-b’m...|Cone.. L. & I..|Select., 3 Amid... |Shaft... Springs... . Semi-float’ g.| Ext.. Int.../Plain...| 5 |Roll..|/Ball../Roll..| Plain 'Ball 
oo 6 123 (36x4 \36x4 |$ Ell..|Plat...|I-b’m...|Cone.. L. &I..|Select.. 3 Amid... Shaft... Rad. Rd... Floating.. . Ext .. Int...|Plain...| 5 |Roll..|Roll..|Roll.. Plain | Ball 
1 114 |32x34|/32x34 } Ell..|Ell....|/I-b’m...|Cone.. L. &I..|Select.. 3 Amid... |Shaft.../Rad. Rd... Semi-float’ a Int. .»|Int...|Plain...; 3 Ball. .| Ball. .| Roll |Plain ipa. 
N 119 |\36x4 WB oxd | Ell.. |? Ell..|Channel|M.Disc|Steel...|Select., 3 |Amid.../Shaft... Rad. Rd... Flosting... .. Int...|Plain...| 5 Ball. .|Ball.. Ball /Plain B&P. 
1 128 Wears ee: Ell..'? Ell..|I-b’m...|/M.Disc'Steel...|Sele&t.| 3 |Amid... Shaft...|Rad. Rd... Floating.. “Int .. Int...) Plain. 5 Ball. .| Ball. .|Ball..| Plain |B&P 
L 114 |34x4 \34x4 Ell..|? Ell..|I-b’m.../C.B’d.. S. & B..|Select. 3 |U. Mo..|Shaft...|Springs.... Floating... ; Ext. Int...|Plain...| 3 |Roll..|Roll..| Roll. ‘Plain Ptada 
1 120 |36x4 \36x4 |$ Ell.. ? Ell..|I-b’m.../C.B’d...S. & B..|Select.. 3 |U. Mo..|Shaft... Springs.... Floating... .|Ext..|Int...|Plain. 3 Roll... Roll..|Roll..|Roll..|Roll 
1 1274 an 37x5 |% Ell.. ? Ell..|I-b’m...|C.B’d:.|S. & B..|\Select.. 3 U. Mo../Shaft...|Springs.... Floating... .|/Ext.. Int...|Plain...| 3 /Roll..|Roll../Roll..|Roll..|Plain 
1 122 56x4 '36x4 4 Ell..|Plat...|I-b’m...|M.Disc S. & R..|Select.. 3 'U. Mo.. Shaft... Rad. Rd... Floating... ./Ext.. Int...|Plain...| 4 Ball. .|Ball..|B&R | Plain \Plain 
1 1154 |34x4 \34x4 Ell.. Ett. I-b’m...|M.Disc|S. & R..|Select.; 3 R. Ax.. Shaft... Rad. Rd... Semi-float’g.|Ext.. Int...|Plain...| 2 Roll..|Ball...B&R | Plain ‘B&P 
l 116 |34x4 |34x4 |4 Ell.. Ell... .|I-b’m...|M-Disc'S. & R..|Select.. 3 U. Mo.. Shaft... Rad. Rd... Floating... Ext.. Int... Plain...| 3 Ball. . Ball... B&R |Plain |B&P. 
1 100 |32x3 \32x3 Ell..|4 Ell..|I-b’m...|/M.Disc Steel.. .|Select.; 3 U.Mo..|Shaft...' Tor. Tube.. Semi-float’g.|Ext.. Int...| Plain... 2 |Plain (Bell. Bee (pias |Piain 
1 110 (32x34 32x34/\4 Ell..'4 Ell..|I-b’m...|M.Disc Steel...|Select. 3 U.Mo../Shaft...'Tor. Tube. . Semi-float’g. wea Int.,./Plain.... 2 | Plain |Ball..|B Plain 
1 1144 |32x4 a, teh: Ell..|I-b’m...|M.Dise S. & C..|Select.; 3 U. Mo..|Shaft...' Tor. Tube.. Floating... . sus Ext... Int... Plain..., 2 Ball..Roll..| Roll. Bau. |pan 
1 1144 |34x4 |34x4 |$ Ell.. ? Ell..|I-b’m.../M.Disc|S. & C..|Select.| 3 |U. Mo..|Shaft...'Tor. Tube.. Ploating....|Ext.. Int...|Plain...| 2 |Ball..|Roll..|Roll..|Ball.. ‘| Ball 
| 
1 86 |\30x3 |30x3 |p Ell........ I-b’m...|M.Disc Steel. .|Select., 2 U. Mo.. Shaft... Tor. Tube. . Semi-float’g.|Int... Ext..|Plain...| 3 |Plain |Roll../Roll. {Plain | Plain 
1 110 |30x3 |31x34|$ Ell. :...-. I-b'm...|M-Disc Steel .. ||Select.| 2 |U. Mo... |Shaft... Tor. Tube. . Semi-float’g. Int... Ext..|Plain..., 3 |Plain |Roll..|Roll..|Plain |Plain 
1 120 |36x34/37x4 |Ell.... Ell... .|I-b’m...|M.Disc|Steel...|Select.| 3 Amid... |Shaft.../T.T.&R.R. Floating... . /Int...|Int... Plain. 3 |Ball.’./Ball..|Ball. -/Ball.. ‘Ball 
1 114 |34x34|34x34/$ Ell.. } Ell..|I-b’m...|M.Disc\Steel...|Select.| 3. U. Mo.. |Shaft...|Tor. Tube... Semi-float’g.|Ext..|Int...|Plain.... 3 |..... Ball. .|Roll... ‘Plain Plain 
1 116 |34x4 |34x4 |4 Ell Ell..|I-b’m...|M.Disc|Steel...|Select.| 3 |U. Mo..|Shaft...'Tor. Tube. . Semi-float’g./Ext..|Int...|Plain..., 3 |..... Ball. .|Roll..|Plain | Plain 
i 120 |36x4 |36x4 | Ell Ell..|I-b’m...|M.Disc|Steel.. .|Select.| 3 U. Mo.. |Shaft... Tor. Tube.. Floating... . |Ext..|Int...|Plain...| 3 |.....| Ball. .| Ball. ‘|Plain | Plain 
1 118 |34x4 |34x4- li.... Ell... .|I-b’m...|Cone..\Leath’r.|Select.| 3 id... |Shaft...'Rad. Rd... Semi-float’g.|Ext..|Int...|/Plain...| 3 |..... Ball. . Roll..| Plain |Plain 
L 118 \s4xe | \34x4 |} Ejl.. # Ell..|T-b'm..|M.Disc|S, & B..|Select.| 3 Amid... |Shaft... Tor. Tube. .|Semi-float’g.|Int...|Ext.. Plain... 3 |Ball..|Ball.. Ball..|Ball..|Ball 
1 118 |36x4 |36x4 |$ Ell.. } Ell::|T-b'm..|M Disc S. & B..|Select. 3 Amid... |Shaft...\Tor. Tube.. Floating....|Int...|Ext..|Plain...| 3 |Ball../Ball../Ball. .|Ball:. Ball 
IL 124 |36x44/36x44'4 Ell Ell..|T-b’m. .|M.Disc'S. & B..|Select., 4 Amid,..|Shaft... Tor. Tube. ./Ploating....|Int.../Ext..|Plain...| 3 |Ball..|Ball..| Ball. .' Ball. . Ball 
1 110 2x3 32x3 Ell.... Ell... .|I-b’m...|Cone.. L. & I..|Select., 3 U. Mo..|Shaft.../Rad. Rd.. .|Semi-float’g.----.|..... Plain...| 3 |B&P. Ball../B&R Plain Ball 
i 110 Ell... .|Ell. I-b’m.../Cone.. L. & I..|Select.. 3 |U. Mo..|Shaft...|Rad. Rd FON Sh ees Re Plain...| 3 |B&P.|Ball...B&R |Plain Ball 
iL 118 Sana’ sane 34x4 |Ell.... Ell. I-b’m...|M.Dise|Iron, . .|Select.| 3 U. Mo..|Shaft...|Rad. Rd.. .|Semi-float’g.|.....|..... Plain... 3 B&P. Ball...B&R Plain Ball 
| 124 |36x4 36x4 Ell... . Ell... .|I-b’m.../M-Disc L. &T..|Select.. 3 U. Mo..|Shaft...|Rad. Rd Sweetie sie televess Plain... 5 |B&P. Ball...B&R Plain Ball 
118 |36x00 36x00'4 Ell.. ? Ell. I-b'm... Cone. Leath’r.|Prog..| 3 |....... Shaft...| Se cd eine tits © hs bil cg dddies do 0aletelous 04 Roll..|Roll..|.....}..-:- 
1 112 (34x34 34x34 .. } Ell..|Channel Cone.. Leath’r./Select.| 3 Amid... |Shaft.. \T.T. &R.R. |Floating....|Int...|Int...|Plain...| 3 Ball..|Ball..|Ball..|Plain B&P. 
2 112 (36x4 |36x4 | El Ell..|I-b’m...'Cone.. |Leath’r.|Select.| 3 Amid...|Shaft...|\T.T.&R.R. |Ploating.... Int...|Ext../Plain.... 3 |Ball.. Ball..|Ball..| Plain B&P. 
2 124 (36x44) eee Ell..|I-b’m... we) Leath’r.|Select., 3 Amid.../Shaft...|T.T.&R.R.|Floating....|Int.../Ext..|Plain..., 3 |Ball..|Ball..|Ball..|Plain B&P-. 
reed 104 32x34 32x34'} Ell.. Ell..|I-b'm...'M.Disc|Steel.. .|Select. 3 Amid... |Shaft...|T. T. & S...|Semi-float’g.|Int...|Ext.. Plain... 4 /Roll.. Ball. ./Roll../Ball.. Roll. 
orced 104 2x34 32034 .. | Ell..|I-b'm...'M_Disc Steel... |Select.. 3 Amid... |Shaft. .|T. T. & S...|Semi-float’ g. Int...|Ext.. Plain... 4 Roll..| Ball. .|Roll../ Ball. . Roll. 
aL... 120 ‘Sexe \36x4 Bil”. Plat... |I-b’m...!M.Disc'S. & R..|Select.| 3 |U. Mo..|Shaft.../Tor. Tube. .|Floating....|Int.../Ext..|Plain...| 3 |Roll../ Ball... B&R | Plain | Ball 
| 100 |30x3 30x3 |# Ell.. Ell... .|Tube.. fu Disc|Steel...|Select.. 2 |U. Mo..|Shaft...|........... Semi-float’g.|Int...|Ext..|Plain...| 3 |Plain Ball. . Roll..|Plain |Plain 
0 115 |34x4 34x4 4 Ell.. Plat... Channel M.Disc Steel.. .|Select.| 3 |U. Mo..|Shaft...|Tor. Tube. .|Semi-float’g.|...-.. Torr Plain... 2 Plain Ball.. Roll../Plain Plain 
aL 116 (|34x4 (34x4 Ell.. |? Ell.. I-b'm...'Cone.. L. &1,.|Select.| 3 |Amid...|Shaft...|Springs....|Floating.. ../Ext..|Int...|Plain...,| 3 |Ball../Roll..|Roll.., Plain B&P. 
aL 118 |35x44)35x44'4 Ell. Ell..|I-b’m... Cone..|L. & I..|Select.| 3 |Amid...|Shaft...|Springs...’.|Floating....|Ext..|Int...|Plain...| 3 Ball.. Roll..| Roll. .| Plain B&P. 
oL 124 (36x4$)36x44/$ Ell.. 7 Ell..|I-b’m.. -'Gone.. L. & I..|Select.| 4 |Amid...|Shaft. \Springs....|Floating..../Ext..|Int...|Plain...| 3 |Ball..|Roll..|Roll..|Plain B&P. 
a1 132 |37x5 |37x5 |4 Ell..'# Ell..|I-b’m...'Cone..'L. &I..|Select.| 4 |Amid. ..|Shaft...|Springs. Floating... .|Ext..|Int...|Plain...| 4 |Ball..|Roll../Roll..|Roll. |B&P. 
il... 118 |34x4 |34x4 [4 Ell.. 2 Ell.. eG, Leath’r.|Select.| 4 | Amid... |Shaft...|Springs... . |Floating ..|Plain...| 5 |Ball.. Ball. pan ipa B&P. 
a1... 118 |36x4 3x4 Ell.. 7 Ell..|I-b'm... Cone..|Leath’r.|Select.| 4 |Amid...|Shaft. . Springs Ploating...,|----+.|..... Plain. 5 |Rall..| Ball. .|Ball..|B&P.|B&P. 
aL... 126 |36x44/36x44 4 Ell.. |} Ell.. I-b'm...|Cone. Leath’r.|Select.. 4 Amid...|Shaft... |Springs Floating... .|.....|....- \Plain...| 7 |Ball..|Ball..|Ball..|B&P.|B&P. 
pl. . 130 |38x4$/38x44 4 Ell..'? Ell..|I-b’m...'Cone..|Leath’r./Select.| 4 Amid... |Shaft...|Springs Pidatiag....|---ccl.eose Plain. / \Ball Ball..|Ball..|B&P B&P. 
} 
orced 117 (36x44'36x44 4 Ell..|}? Ell..|I-b’m gat g &C..|Select.! 3 |U. Mo..'!Shaft...|T. & R. R..|Semi-float’g.|Ext..|Int...'Plain...| 5 |Ball../Roll..|Ball..|Roll.., B&P. 
orced 122 |36x4$|36x4$/4 Ell. Ell..|I-b’m -Disc|I. & C. .|Select.| 3 U. Mo..|Shaft.../T. & R. R../Floating.. . .|Ext..|Int. |Plain...| 5 Ball. . Roll..| Ball. .|Roll..| B&P. 
orced 126 |37x5 |37x5 |$ Ell..|# Ell..|I-b'm..:|M-Disc|I. &C..|Select.| 3 'U: Mo.. /Shaft...|T. & R. R..|Ploating....|Ext..|Int...|Plain... 5 Ball. /Roll..| Ball. ./Roll-./B&P. 
orced 134 |38x54 38x54/4 Ell..|# Ell..|I-b’m M.Disc I. &C..|Select.| 3 |U. Mo. Shaft... |T. & R. R..|Floating....|Ext..|Int...|Plain...| 4 Ball. . Roll ‘Ball. .Roll..B&P. 
pl. 96 |32x3 |32x3 |} Ell..|$ Ell..|I-b’m. .'M.Disc\Steel.. ..|Select.| 2. U. Mo..|Shaft..../Tor. Tube.. |Semi-float’s ¢ Ext. lft 'Ball..... 2 Ball..|Ball.. Roll..|Plain |Ball 
pl. 106 sy 32x34/% Ell 1...|I-b’m... ee .|Select.| 3 |U. Mo aft... /Tor. Tube. .|Semi-float’g.|Ext..|Int. ‘Ball... . 2 |Ball..|Ball. .|Roll..|Plain Ball 
pl. 107 3 Bll..|EUl....|Tube...|...... Rasdiee Fric...|...|Amid... Chain. .|Rad. Rd.. .|Semi-float’g.|Ext..|Int...|Ball....., 2 /Roll..|Ball.. Roll..|Ball. .| Ball 
pl. ita |sanstloaxsdlf EU.(BIC  -|E-bems (222202000000 Fric...|...|Amid... Chain. . /Rad. Rd... |Semi-float’g.|Ext..|Int...|Ball...... 2 |Roll..|Ball. ./Roll...| Ball. .| Ball 
pl. 112 |35x4 |35x4 |$ Ell..|Ell....jI-b’m..|......)....... Fric...'...|Amid... |Chain..|Rad. Rd... i-float'g.|Ext..|Int...|Plain.../ 5 |Roll..|Ball..|Roll..| Ball. .| Ball 
pl.. 115 |35x4 |35x4 |@ Ell..|Ell....|I-b’m..|......)....... Fric...|... Amid... |Chain. .|Rad. Rd.. .|Semi-float’g. Ext..|Int.../Plain..., 5 |Roll..|Ball. . Roll Ball. .| Bail 
pl.. 115 |34x4 |34x4 (4 Ell Ell. ge ey ere Fric...|... Amid... |Chain. .|Rad. Rd.. .|Semi-float’g. Bxt.. Int Plain...| 3 /Roll..|Ball. . Roll ‘| 1 
TER ES Pps , 
pl.. 124 Sant 36x4 |4 Ell..|? Ell.. a Steel...|Select.| 3 U. Mo..|Shaft.../S.&T. T..|Floating... .| Int... |Int |Plain... 3 |Ball..| Ball. .| Ball. ./ Plain | Plain 
| | } } | | | | é 
‘orced 116 |34x4 |34x4 |$ Ell../2 Ell..|I-b'm... Cone.. Leath’r. Select .| 3 [R. Ax.. Shaft... |Tor. Tube. .|Semi-float’g. |Ext... Int. Plain... 3 | Ball..|Ball../ Ball... Plain| Plai 
a igtat x 
+e bestos; BST sagtyptes anti toon: S. & B., steel and bronze; S, & R., steel and raybestos; S. & C., steel and cork; T. & I., thermoid and iron; U. Mo., unit motion; 
I, Amid. ptt R. R., torsion tube and radius rod; T; T. & S. torsion tube and 3 ing; T, T. & R., torsion tube and rod; R. R. & S., radius rod and spring; 
e I., PRR tor contin wash ween tod; S. & T. R. spring and torsion rod; 1. & E.. internal and external; B, & P., ball and plain; B. & R, ball and roller; P. & R., plain and 
| as- roller. *Interstate 40 has Aplco combined ignition lighting and starting aoe 
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é MOTOR 
va aT 5 RRS 
| 
nMober 3 oj | Piston | | Cylinder COOLING IGNITION CARBURETION | Motor 
, ~ ee & Dis- |Cylinder' How Valve Lu- 
5 o | g | Place-| Type Cast | Location brica- 
Ph ie. ae oe ment | Circula-  Radia- | Fuel tion 
ls6'8i/8|] & tion tor System | Magneto | Control | Design Feed 
sia isi | | 
Lexington DF............ 4 | 48 | 5} | 27.3 | 280.6 IL, Head. |Sep’rate. L. Side. ..| Pump... _|Cellular,.| Double... |Bosch.....|Hand... . \Schebler.. . .|Pressure.|Spl.. . 
SN aks ev ks wee 4 44/5 | 32.4) 318.1 |L. Head. Sep’rate.'L. Side...|Pump.... Cellular... Double... .|Bosch.....|Hand....'|Schebler... .|Pressure.|Spl.. - 
a eee 445 | 32.4 | 318.1 |L. Head. Pairs..../S.&H.....Pump... . Tubular. | Dual... . .|Kingston. . |Hand . Stromberg. . |Gravity..|Spl... 
Locomobile L-4........... 4\|4 44 | 32.4 | 286.3 |T. Head. Pairs... . Opposite..,Pump... . (Cellular... Dual... ..|Bosch: Hand .|Own apt ois ae Gravity Spl... 
Locomobile M-2.......... 6|4 44 | 48.6 | 429.5 |T. Head. 'Pairs... .|Opposite../Pump....'Cellular..|Dual.... .|Bosch. Hand....|Own....... Gravity. .|/Spl..: 
REISE Rare 45% > 6 | 46.0 544.6 |T, Head. Pairs... . Opposite..|Pump....|Cellular..| Double... |Bosch. Hand... .|Own....... Pressure. |Spl... 
. _ , UG Rae 6 48 | 54 | 51.6 454.4 |T. Head. |Pairs.... Opposite.. \Pump.... (Cellular... |Double.. .|Bosch. Hand... .|Own....... Spl... 
Luverne 540............. 448 | 42 30.6 | 285.6 |L. Head. Pairs. ...'L. Side... /Pump..../Tubular. Double.. .|Bosch. Hand... . |Schebler Gravity..|Spl.. 
OPIN WD, os so css. 4 4 5 36.1 | 354.4 |L. Head. Sep’ rate. L. Side.../Pump.... \Tubular. Double... .|Bosch. Hand... . |\Schebler Gravity. |Spl. 
Marathon K-20 Road.. 4 | 34 34 16.9 | 116.1 |L. Head. Pairs... ./Side. . Thermal. .|Tubular. Dual... ..;Remy Hand |Kingston Gravity. .|Spl... 
Marathon K-20 Tour.. 4 34 | 34 | 16.9 | 116.1 |L: Head. |Pairs....|Side. Thermal.. Tubular. | Dual... ..|Remy Hand... . |Kingston. . . |Gravity../Spl... 
thon L-30......... 4\4 | 44! 25.6 | 226.2 |L. ree Pairs... . |Side. |\Thermal..|Tubular.|Dual.....|Remy Hand. Schebler Gravity..|§ a, 
Marathon M-40........... | 4 | 44 | 44 | 28.9 | 255.3 |L. Head. Pairs... .|Side. |Thermal..|Tubular.| Dual... ..|Remy Hand... . |\Schebler Gravity. |Spl... 
Marathon M-40 Tour | 4 44 | 44 | 28.9 | 255.3 |L. Head. |Pairs.... Side. Thermal. , |Tubular.|Dual... . .|Remy Hand... . ‘Schebler.. . .| Gravity. |Spl... 
Marathon N-50........... 4\4 | 5 32.4 326.1 |L. Head.!Pairs....Side..... Thermal..|Tubular. | ‘Dual hia ba Remy..... Hand [Schebler Gravity.|Spl . 
} | 
a og A a ci 4|4 | 4) 25.6 226.2 |L. Head. Sep’rate. L. Side... (Thermal. .|Cellular..|Dual.....|....----+- Hand... . Schebler.. . . \Gravity..|Forced 
Marion 36-37............ 4/4 | 5 | 25.6 | 251.3 |L. Head. Pairs....|L. Side. ..| Pump. ... \Cellular..|Dual.....|--.------- Hand... . |Schebler.. . .|Gravity..|Spl... . 
Marion 46-47-48... __.... 4 | 4b | 5 | 27.3 294.0 \L. Head. Pairs... . L. Side...|Pump.... (Cellular... EE, 2A SSAES and... . |\Schebler... .|Gravity../Spl.. 
Marmon 32..............| 4} 44) 5 32.4 | 318.1 |'T. Head. /Pairs....|Opposite../Pump ... (Cellular. .|Dual... . .|Bosch. naa: Renae Gravity. .|Forced 
Marquette 22-24-25-27. . 4/5 |5 ‘ 40.4 | 392.7 |T Head. |Pairs.... Opposite..,Pump.... \Cellular..|Double.. .|Bosch.....|Hand... .|Schebler.. . .|Gravity Spl... 
Marquette 28............ 4/5 | 5 40.0 412.3 \T. Head.'Pairs.... Opposite..|Pump.. ..|Cellular..| Double... |Splitdorf...|Hand... .|Zenit Gravity..|Spl... 
Matheson 50............. 6 | 44 | 5 48.6 | 477.2 (1. Type . Pairs... .|In Head. .|Pump.. . . Cellular... Double... |Bosch.. . . .|Hand... y Rane -|Pressure.|Spl.. 
Matheson 50............. 6| 44) 5 | 48.6 477.2 \I. Type.|Pairs....|In Head../ Pump... .|Cellular..|Double.. .|Bosch.....|Hand... .|Stromberg. .|Pressure.|Spl... 
Maxwell Messenger....... 2 44) 4 | 16.2 | 127.3 \L. Head. Sep’rate. |Side...... Thermal..|Tubular. |Dual.... .|/Splitdorf...|Hand..../Own....... Gravity..|Spl.. 
Maxwell Mascotte........ 4\4 4 | 25.6 201.1 'T. Head.|Pairs....|Opposite..Thermal..!Tubular./Dual.....|Splitdorf...|/Hand....|Own....... Gravity. .|Spl.. 
Maxwell Mercury......... 4 | 42 | Hi | 28.9 | 241.1 |T. Head. Sep’rate. Opposite..;Thermal.. /Tubular.|Dual.....|Bosch.... .|Hand. tromberg. .|Gravity..|Spl... 
Maxwell Special... ..... 4 | 43 | 53 | 28.9 | 297.8 T. Head. 'Sep’rate. |Opposite../Thermal..|Tubular.|Dual.... .|Splitdorf...|Hand. tromberg. .|Gravity..|Spl... 
| | 
McFarlan 40-45.......... 6;4 |5 38.4 377.0 T. Head. |Threes... ‘Opposite. .|Pump... ./Cellular../Dual.....)---- 22 - ec cfe cece ec ele eee e reer efeesccces Spl... 
McFarlan 55-60.......... 6| 44 5 | 43.8 | 426.4 |Head .../Threes...|Opposite../Pump... .|Cellular..|Dual.....|----------[ee-eeceele eee eeeteeeleceeeees Spl... 
McIntyre F-12............ jas 25.6 | 251.3 |T. Head. |Sep’rate.|Opposite.. Pump... ./Tubular.|/Dual.....|Briggs.. Hand... .)-.-.-+++++- Gravity..|Spl... 
Mercer 35-R............. 4 | 4#| 5 | 30.6 | 300.7 |T. Head. |Pairs... .|Opposite.. Pump... .|Cellular.. Single... .|Bosch-2....|Hand... .|Schebler.. . .|Pressure.|Spl.. 
Mercer 35-AandB......... 4 | 44 5 32.4 318.1 T. Head. Pairs... . Opposite... Pump... .|Cellular..| Dual... ..|Bosch-2 Hand... .|Flechter.. . .|Pressure.|Spl.. 
I aie aivig Th oo 4| 32/4 22.5 176.7 L. Head. |Bloc.....|Side......|Thermal..|Tubular. |Single....|Bosch.. .. .|Fixed. . |Holley Gravity..|Spl... 
Midland L-3............. 4 | 44/5 | 32.4 | 318.1 T. Head. Pairs... Opposite../Pump.. . . |Cellular..!Double.. .|Splitdorf...|Hand....|Own....... Gravity. .|Spl.. 
RE SR rate 4 | § 32.4 | 318.1 |'T. Head. |Pairs.... Opposite..'!Pump... .|Cellular..! Double... ppaotert.... Hand....;Own....... Gravity. .|Spl.. 
sc soy cea ELE TELE 6 |4.36] 5 | 45.5 | 450.0 |T. Head. |Pairs.... Opposite../Pump.. . . Cellular. -[Doukie.. ea.......|Hand....\Own....... Gravity..|Spl... 
ree 4 | 3} 54 | 22.5 | 242.9 |L. Head. \Pairs....|L. Side... Pump... . ‘Tubular. |Dual.... .|Splitdorf...|Hand... . Stromberg. .|Gravity..|Spl... 
Mitchell 5-4.............. | 4] 44 | 5 | 28.9 283.6 |L. Head. |Pairs.... S. & H..../Pump....|Tubular.|Dual... . .|Splitdorf...|Hand... . Holley... .. . |Gravity..|Spl.. 
Mitchell HA and 2-6.. 6 | 3 54 33.8 364.3 |L. Head. '!Pairs.... L. Side.../Pump... - Cellular. .|Dual.... .|Splitdorf...|Hand....|Stromberg. .|Gravity../Spl... 
Mitchell 7-6.............. 6 | 44/5 48.6 465.3 L. Head. Pairs.... Side...... Pump... .|Cellular../Dual.... .|Splitdorf...|Hand |\Stromberg. .|Gravity..|/Spl... 
| | j 
Moline 36 Touring........ 4\4 6 | 25.6 301.6 |L. Head. |Pairs..../L. Side. .. Thermal iT bular. |Double.. .|Splitdorf...|Hand... .|Schebler....|Gravity..|Spl... 
Moline 35 Roadster. ..... 4 4 6 25.6 | 301.6 |L: Head.|Pairs.... Side... ...|Thermal.. ‘Tubular ‘Double _|Splitdorf...|Hand... .|Schebler.. . .|Gravity..|Spl... 
SAP ee 4 445 32.4 | 318.1 |T. Head. \Pairs. . a Opposite. Pump....|Cellular... Dual.....}Remy.....|/Hand.... Stromberg. .|Gravity..|Spl... 
Ss SD .9'n 0 fe a pt'es 4 44) 5 32.4 | 318.1 |T. Head.|Pairs.... Opposite.. Pump... .Cellular..|Dual.....|/Remy.....|Hand.... Stromberg. .|Gravity../Spl... 
MN, bade o's ow Seed eak 4 | 4 5 36.1 | 354.4 |I. Type..|Pairs....'In Head. .|/Pump (Cellular. | Dual _|Bosch.....|Hand... .|Stromberg. .'Gravity..|/Spl.- . 
SS ae he 4 | 44S 34.3 | 336.0 iT. Type.. \Sep’rate. In Head.. Pump .'\Cellular..| Dual... ..|Eisemann..|Hand....!........-.. Gravity Spl... 
| | 
Motorette R*............. 2 | 3% | 32 | bi die) ait 62.2 (2-Cycle. .| Be rates}. < 2'. 006% Thermal. .|Tubular. |Single....}---.------ Hand....|'Own......- Gravity..|In F’1. 
National Roadster........ 42 $12 40.0 | 446.7 |T. Head. |Pairs.... Opposite... Pump... . Cellular..| Double... |Splitdorf...|Hand... .|Schebler.. . .| Pressure.|Forced 
National Touring... ||| 21 | BEI So:0 | 28:5 fF Head: |Pairs.... Opposite. Pump... Cellular..|Double.. .|Bosch... .|Hand... ‘|Schebler.: : :|Gravity..|Foreed 
New Parry 35............ 4 | 42 | 48 | 28.9 | 234.0 |I. Type..|Pairs.... In Head. .|Pump .|Cellular..|Dual.... .|Optional...|Hand... .| . |Schebler.. . .|Gravity.:|Spl.... . 
 . ara 4 | 4 4 25.6 | 201.1 |L. Head. |Pairs.... L. Side...|Pump....|Tubular.|Dual.....|Remy.:.. \miené.;.\esnetier... Gravity..|Spl... . 
Ee eee 4 | 44 | 43 | 27.3 | 253.9 'L. Head. |Pairs....'L. Side...,Pump.... Tubular. |Dual.. | a Nal \Hand....|Schebler.. . .|Gravity..|Spl.... 
Oakland 45.............. 4 | 44 | 54 | 32.4 | 334.0 L. Head. Pairs.... L. Side... Pump... .|Tubular.|Dual.....|Bosch.....|Hand... .| |Schebler.. ..|Gravity..|Spl... . 
| } | i | , 
Ren See 4 | 44 | 44 | 30.6 | 270.6 L. Head.\Sep’rate. Side... ...,Thermal.. \Cellular..|Dual.. ro | SAS ep ‘Schebler.. . -|Gravity..|Spl... . 
Ohio Regular............| 4 | 44 | 4 32.4 | 302.2 |T. Head. |Pairs.... Opposite..|Pump... .|Cellular..!Dual.....|Bosch. Hand... .|Schebler. . .-|Gravity..|Spl... . 
Ohio Speedster........... | 4 | 44 ii | 39.0 | 363.8 T. Head.) Pairs... . Opposite../Pump.. . . \Cellular..| Double... | Bosch \Hand... .|Schebler.. . .|Gravity..|Spl.... 
} } | | | 
Oldsmobile Defender... ... 4|4 | 6 | 25.6 | 301.6 |T. Head. |Pairs.... Opposite../Pump... .|Cellular../Dual.....|Bosch. |Hand Own....... Pressure.|Forced 
Oldsmobile Autocrat..... .| 415 |6 40.0 | 471.2 'T. Head. /|Pairs.... Opposite..| Pump :\Geltular., |Dual.....|Bosch. Hand..../Own....... Pressure .| Forced 
Oldsmobile Limited....... | 6 5 | 6 | 60.0 | 706.8 T. Head. |Pairs....)/Opposite..;Pump.... |Cellular. \Dual.....|Bosch. Hand Own sine, oe he Pressure.| Forced 
proes 
oe att.) a ia 4 | 44) 7% | 28.9 | 446.8 T. Head. 'Bloc..... Opposite..'\Thermal.. ‘Tubular. Double. ..| Bosch. Hand Own....... Gravity. .|Forced 
aS * 7 eae | 4 | 44 | 44 | 28.9 | 255.3 'T. Head.|Pairs....|Opposite.. Pump... .|Cellular../ Dual... ..|Bosch. Hand \Stromberg. .|Gravity..|Splash 
' 
ABBREVIATIONS: S. es, side and head; R., ri, , left; Thermal, sherman syphon water circulation; Spl., splash; In F'l, in fuel; Ell., Bote, Plat., platinum ; Spec., 
band; Exp., expandin D., cone and late; A. & I. 


special; [-b’m, I-beam; M.Disc, multiple ‘disc; Bd, expandin ae: .. B’d, contracting 
ronze and stee 


asbestos and iron; A. & S., asbestos and steel: , Cast iron; 


g; 
& B., cork and bronze; C. 


fibre and iron; Fa. & S., fabric and steel; & &. in and cork; L. & 1., leather and iron; L. & S., leather and steel; 


& S., cork and steel; 
_& C., leather and cork; 


} Dp 
F. &S.. fibre and steel; FP, & I., 
.& A, leather and as- 


135 


124 
131 


124 
128 
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the Market for the Season of 1912 — Continued 
rm 

: 

—_—— RUNNING GEAR TRANSMISSION BEARINGS 
| CRANK La a 
—- TIRES SPRINGS CLUTCH GEARSET Car | BRAKES SHAFT 3 2 £ 

: Front _ Drive _Drives Rear Gear- 5 2 

Moter 3 | Axle | “wits. | Through Axle | set | & b | Pv ¢ 
u- } | | Loca- | } Ss | 7 
brica- a Fr. |Rear| Fr. Rear | Tye | Sart - | Type |No.| tion | | Ser. | Em. | Type No. 8 | i g : 
tion z E a | @ 

117 |34x4 |34x4 |4 Ell..|9? Ell..|I-b’m... \Cone.. \Leath'r. 'Select.| 3 |U. Mo \Shaft...|Springs....|Floating... .|Ext .|Int...|Plain...| 5 |Ball. .|Roll../Roll.. Plain | Plain 
ainamee 122 |36x4 |36x4 |4 Ell..|? Ell..|I-b’m...|Cone.. 'Leath’r. \Select | 3 |Amid iS t...'Springs....|Ploating..../Ext..|Int.../Plain...| 5 |Ball../Roll..|/Roll..|Plain |Plain 
spl... : } | | 
pl... 116 |36x4 |36x4 § Ell..|? Ell. . I-b’m...\Cone../R. &I..|Select.| 3 |U. Mo..|Shaft.../Tor. Rod... Ploating....|Int...|Int...|Plain...| 3 |Roll../Ball..|Ball ..|Plain |B&P 
pl. 120 |34x4$)/34x44|4 Ell..|4 Ell. .|I-b'm...|M.Disc\Leath’r.|Select.| 4 |Amid...|Shaft... Tor. Tube..|Floating....|Ext..|Int.”.|Plain...| 5 |Ball..|Roll,.|Ball..|Plain |Plain 

135 |36x4 |37x5 |$ Ell..|} Ell..|I-b’m... M.Disc fone - eee 4 |Amid...|Shaft.../Tor. Tube. .|Ploating....|Ext../Int.../Plain..., 7 |Ball..|Roll../Roll..|Plain |Roll 
pl. . | . ‘ | | 
124 |36x4 /36x5 |} Ell..|Plat...|I-b’m.../M.Disc|Steel.../Select.| 4 |Amid...|Shaft...|Rad. Rd... |Floating..../Ext..|Int.../Ball....| 3 |Ball..|Ball..|Ball..|B&P.|B&@P 
m. 131 (36x4 |36x5 Ell..|Plat.. I-b'm... M.Disc|Steel.. - Select. 4 |Amid...|Shaft...|/Rad. Rd ‘i... Ext lint. ‘Ball... 4 |Ball. |Ball../Ball. |B&P.|.B&aP 
“4 124 |34x4 |34x4 |} Ell. |Ell... .|I-b'm.../M.Disc|Steel.. Isetect.| 4 Amid... |Shaft. . |Ploating....|..... | ian’ ‘Plain... 3 |Roll../Ball. .|B&R |Ball.. |Ball 

128 |36x44)36x44/4 Ell. Ell... .|I-b'm.. .|M.Dise Steel... Select. lL SS eee Folating....|..... Fikes |Plain.. | 5 |Roll..|Ball. .| B&R |Ball. .|Ball 
| 
4 GT Bese ckousca Ell. ./ Ell... I-b’m... M.Disc/Steel...|Prog..| 2 |U. Mo..|Shaft...).......... Semi-float’g.|/Ext..|Int...|Plain. 3 |Ball. .| Ball. .|Roll..| Ball. .| Ball 

06° Neveea ind Ell. .|Eil,.. . |I-b’m...|M.Dise Steel... . | Prog. oe 2 SR eee 'Semi-float’g.|Ext. |Int. | Plain. 3 {Ball. .|Ball. .|Roll..| Ball. .|Ball 
“a 116 |34x34}34x3$|$ Ell. ./Ell... . I-b’m...|M_Disc|Steel.. .|Select.| 3 |U. Mo..|Shaft........... |. Semi-float’g |Ext..|Int...|Plain...| 3 |Ball..|Ball..|Roll. |Ball. |Ball 
pl.. 118 |34x4 |34x4 |§ Ell..|Ell... .|I-b'm.../M-Disc|Steel.. .|Select.| 3 |U. Mo..|Shaft...|... 12.) |: Floating. ...|Ext..|Int...|Plain...| 3 |Ball..|Ball..|Roll..|Ball. .|Ball 
pl. 120 |34x4 |34x4 |¢ Ell..|Ell... .|I-b’m...|M.Disc/Steel...|Select.| 3 |U.Mo../Shaft...).......... |Floating. ...|Ext..|Int...|Plain...| 3 |Ball. | Ball. .|Roll..|Ball. | Ball 
pl. 121 |37x4$/37x44/}$ Ell..|Ell... .|I-b’m...|M.Disc|Steel...|Select.| 3 |U. Mo..|Shaft...).......... |Plosting. -..jant. jint. Plain. 3 |Ball. .|Ball. .|Roll..| Ball. .|Ball 
pl.. F : 

111 |32x4 |32x4 |4 Ell. .|? Ell..|I-b’m...|Cone..|A. &I..|Select.| 3 |R. Ax. .|Shaft...'Tor. Tub leeies -float’g.|Int...|Int...|Plain...| 5 |Ball..|Ball..)/Roll..|Plain |Ball 
pl 111 |34x4 |34x4 fi ae ‘I-b’m..:|Cone..|A: &I..|Select.| 3 |R’ Ax. .|Shaft.../Tor. Tube... Semifloat’s |Int. Hat: ‘Plain... 3 [Ball Ball. .|Roll. |Plain |Ball 
a 120 |S6x4 |36x4 |f Ell..|? Ell.. I-b'm...\Cone..|A. &Z..|Select.| 3 |R. Ax. ./Shaft... Tor. Tube..|Ploating....|Int...|Int...|Plain...| 3 Ball. /Roll. |Roll..|Plain |Ball 

| | | 
om 120 |35x44)35x4$/4 Ell../Ell... .|I-b’m (cone. ‘Therm..|Select. 3 |R, Ax. .|Shaft.../Tor. Tube. .|Floating ... ‘Int... Int. .|Plain...| 3 |Ball. .|Roll..|B&R | Ball. .|Plain 
. ; 
orced 122 |36x4 |36x4$/4 Ell..|4 Ell..|I-b'm .. (Cone... \Leath’r.|Select.) 3 |Amid...|Shaft...).......... \Floating....|Ext..|Int...|Plain...! 3 |Ball. | Ball. .|Ball. .|Plain |Plain 

119 |36x44$)/36x49)$ Ell. t...|I-b’m... |Cone.. ag Fa 4 |Amid...|Shaft.../Rad. Rd...|Ploating..../Ext..|Int.../Plain...| 3 |Ball. .|Ball. .|Ball. .| Plain | Plain 
pl. . 

1254 |36x4 |36x44/4 Ell..|Ell. I-b’m. .|M.Dise Steet. Select.| 3 |R. Ax. . /Shaft...!Tor. Tube. .|Floati .|Int... Ext .| 4 |Ball. .|Roll..| Ball. .;Roll..|Ball 
vg 135° |S6x4 |36x48/$ Ell..|EUl...- I-b'm...|M-Disc|Steel...|Select.| 3 |R. Ax. . Shaft... Tor. Tube... Ploating. int... xt | "| 4 [Ball.||Roll..|Ball: ||Roll.. Ball 
pl. . | | | ‘ " P . 

86 |28x3 |28x3 |Ell....|Ell..../Tube.. M Diselg &B. |Plan. -| 2 |U. Mo.. |Shaft.../Tor. Rod... Semi -float’g.|Ext..|Tran.|Plain...| 2 | Plain | Ball. .|Roll..|Plain }Plain 
My 104 |32x34/32x34|$ Ell.-|? Eli.-|Tube.. - |M-Disc|Steel .... |Select.| 3 |U. Mo. |Shaft... Springs... |Semifloat’s |Ext..|Int...|Plain..., 3 |P&R_|Ball. |B&R |Plain [Plain 
a’ 110 [S4x4 [S4x4 [9 Ell. |9 Ell. Tube... -|M.Disc|Steel ... |Select-| 3 |U. Mo:: |Shaft... Springs... . - /Semi- float’. Ext..|Int...|Plain...| 5 |P&R Roll. .| Plain |Plain 
ol... 114 |34x4 |34x4 /¢ Ell Ell. .|I-b'm.. .|M.Disc! (Steel... |Select.| 3 |U. Mo..|Shaft...|Springs + Peeattng -- . |Ext xt..|Int. Plain...| 5 |P&R.|Roll..|Roll..|Plain |Plain 

| | 
4 124 |36x4 |36x4_ |p Ell..|BU.... [-b'm. .|M.Disc|Steel.../Select.| 3 |R. Ax..|Shaft...)..0...0...|....0.0.00. lInt...|Int...|Plain...| 3 |.....].....|-.c..Jeeee.feee. 
ae 128 |37x4$)37x4$)% Ell../Ell.... I-b’m -|M.Disc Steel... Select: 3 |U. Mo.../Shaft...|..........)...2-.eeeee \Int.../Ext..|Plain...! 5 |.....|..... Hane eae 
% 114 |34x34}34x3$)4 Ell../? Ell..|I-b’m || M.Dise| Steet... |Select..| 3 |R. Ax. .|Shaft.../Tor. Tube. .|Semi-float’g.|Int...|Ext..|Plain...| 3 |Roll..|Ball. .|Roll..|Plain |Plain 
| | | | | } | 
51 108 |32x4 /32x4 |% Ell..|4 Ell..|I-b’m... | MDtoalgeen...faceoe | 3 |Amid...|Shaft.../Rad. Rd... |Floating....|Tran.|Int...|Plain...| 3 |Ball..|Ball. ./Ball. .|Ball. Ball 
9 118 |34x4 |34x4 |$ Ell..|? Ell..|I-b'm. -|M-Disc|Steel.. . Select.| 4 |Amid...|Shaft.../Rad. Rd...|Ploating... ./Tran.|Int...|Plain...| 3 |Ball. .|Ball..|Ball. .|Ball. |Ball 
| 
2 90 |30x3 |30x3 |Ell..../El..../Tube...|...... | seleatick \Pric...| 5 |Amid...|Chain. .|Rad. Rd...|Dead.......{Dise..|..... Plain...| 3 |..... 'Ball. .|Ball. .| Plain |Plain 
| i | | 

115 |34x4 |34x4 | Ell..|? Ell \Channell M. Disc|Raybes. | \Select.| 3 |U. Mo.iShaft...!Tor. Tube. .|Floati ....{Int...|Int...|Plain...; 3 |Roll Ball Ball. .|Plain |B&P 
oe 118 |35x49]35x4 fet jeu I-b'm...] M-Disc\Raybes.|Select.| 3 |U: Mo:.|Shaft... Tor. Tube. Ploating....|Int...|Int...|Plain...| 3 Roll.. Roll.. Ball. Plain |B&P 
al... 118 [35x49)35x49/¢ Ell../? Ell..|I-b’m...|M.Disc/Raybes.|Select.| 3 /U. Mo..|Shaft.../Tor. Tube. .|Floating....|Int...|Int...|Plain...| 3 |Roll..|Roll.-|Ball. Plain |Roll. 
= | ‘ | ‘ : 

100 |32x34)/32x34/4 Ell..|Ell.... |I-b’m...|Cone..|Leath’r.|Select.! 3 |R, Ax. .|Shaft.../Tor. Tube. .|Ploating....|Int...|Ext..|Plain...| 3 |Roll..|Ball..|Ball..|Plain |Plain 
any 112 |34x4 |34x4 | Ell..|# Bil. |I-b'm...|Cone-.\Leath’r.|Select.| 3 |Amid...|Shaft... Tor, Tube. /Plostne: -” {tat |Bat..|Plain...| 3 [Bell |Ball.,/Roll..|Ball_ (Ball 
1 125 -|36x4 |36x4 |4 Ell Ell Tomah Gone.- Heath’s.Select. | 3 |Amid. ..|Shaft...|Tor. Tube../Floating....|Int.../Ext..|Plain...| 4 |Roll |Ball. Ball. .|Ball. .|Plain 
a. 135 |36x44)36x4$/9 Ell..|? Ell.. I-b’m...|Cone.. - ponte. ietect.| 3 thank. (Shaft... Tor. Tube. .|Floating.. . ./Int.../Ext..|Plain...) $ /Roll..|Ball. ./Ball..)Ball. ./Plain 
yl... ge : / 
z 114 |37x4 |37x4 |4 Ell..|Ell.... I-b’m...|Cone..|Leath’r.|Select.| 3 |U. Mo..|Shaft...|Rad. Rd... Semi-float’g.|/Ext..|Int...|Plain...| 3 |Roll \Ball. . Roll. Plain | Plain 
es 114 |36x34)/36x34|4 Ell../Ell....|I-b’m...|Cone.. ‘Leath’r. 'Select. | 3 |U. Mo ‘Shaft...|Rad. Rd. '|Semi-float’g. Ext..|Int...|Plain...| 3 [Roll beg em: Plain | Plain 
a3 : , 
’ 115 |34x4 |34x4 Ell Ell.. |I-b’m...]M.Disc! Steel... |Select.| 3 |R. Ax. .|Shaft...|Rad. Rd... !Semi-float’g./Ext..|Int...|Plain...| 3 |Roll..|Ball..;|B&R Plain | Plain 
a... 120 |36x4 |36x4 } Eu Ell..|I-b’m. Me Bise Steet. Select. 3 ‘Amid. \Shaft ier. "Wheetiog... Ext..|Int...|Plain...| 3 |Ball..|Roll. |B&R Plain | Plain 
en 123 |36x4 |36x44/4 Ell..|? Ell..|I-b’m...|M.Disc Steel... Select.| 4 |Amid...|Shaft...|Springs....|Floating....|Ext..|Int...)Plain. .| 3 |Plain —_ .|Ball. .| Plain |Plain 
ie: 127 |36x4$|37x5 | Ell..{Ell... . \I-b’m...|M.Disc Steel... Select. 4 | Amid... Shaft... |Tor. Tube. |Semi-loat’s int..tnt. Plain...! 5 |Ball..|Ball../Ball..|B&P.|Ball 
.<, 74 |28x3 |29x34/Ell. ee ee ee Cone.. Leath’r.|Plan. . | 2 |U. Mo.. |Chain -|Springs....|Dead....... Int... /Tran. Plain...| 2 Plain | Ball..|Ball. Plain |B&P 

; 124 |36x4 |36x4 |$ Ell.:/# Ell..|I-b’m...|Cone..|L. &I..|Select.| 3 |Amid...|Shaft.../Tor. Tube. .|Floating....|Int...|Ext..|Plain,..| 3 |Ball..|Roll..{Roll..|Plain |Plain 
| Pt. 124 |36x4 |36x4 (4 Ell Ell..|I-b’m...|Cone..|L. & I..|Select.| 3 |Amid...|Shaft. ‘Tor. Tube. Ficets:... Int. — .|Plain...| 3 |Ball..) *Roll..| Plain | Plain 
3 
ne 116 |32x00|34x00|4 Bil..|Bil.. .|I-b’'m...|Cone..|L. &S..|Select.| 3 |Amid...|Shaft...|Rad. Rd... Semi-float’g.|Ext..|Int...|Plain...| 3 |Roll ‘Ball. . Roll..|Ball..|Plain 
| | | | | | | 

106 |34x34)34x34/4 Ell Ell.. I-b’m...)|Cone../L. & I..|Select.| 3 |U. Mo../Shaft.../S . |\Semi-float’g.|Ext..|Int...|Plain...| 3 |Ball..|Ball. .|Roll..|Plain |Bali 
i. 112 |34x4 |34x4 ft fei: I-b’m...|Cone.. |. & I.,|Select.| 3 |U: Mo.. Shaft, ee: : Semifloat’s. Ext Hine Plain...| 3 ‘Ball. . Ball. .|Roll..|Plain |Ball 
ae 120 |36x44/35x44/4 Ell. Ell.. I-b’m... Cone..|L. & I. |Select. 3 |U. Mo.. |Shaft...|Springs. . . Floating. ...|Ext..|Int. ‘men | 3 Ball (Ball. Ball. Ball..|Ball 
- 175 |34x3$/34x4 |......|...... I-b’m... Cone..|L. & I..|Select.. 3 |R. Ax.. Shaft...|Tor. Tube. ./Floating....|.....|..... a 5 |Ball eras Pas Plain | Plain 
“oe | j J J 

115 |36x4 |36x4 |} Ell..|4 Ell.. \T-b'm...|M.Disc|8. & B.. Select.; 3 |U. Mo..|Shaft...\S. &T. R.. Ploating....|Ext..|Int...|Plain...| 4 |Ball../Roll..|Ball..|Ball. .|Plain 
a... 105 |32x4 |32x4 | Ell.-|} Ell:. I-b’m...| M:Disc|S. & B._|Select.| 3 |U. Mo..|Shaft.../S. &T.R.. Floating... ,/Ext..|Int...|Plain...| 4 |Ball..|Roll. - Ball. .|Plain 
yl... . Ze ; 

116 |36x4 |36x4 |} Ell..|? Ell.. I-b’m...|Cone../T. &I..|Select.| 4 |Amid...|Shaft.../Tor. Tube.. Floating... .|Int.../Ext..|Plain...| 3 |Ball..|Roll..| Ball. .|Roll..|Ball 
I... 126 |38x49139x5 } EI [Eh ibe: fame tte 4 |Amid... |Shaft. fer. Tobe. Posting... Int... |Ext..|Plain...| 3 \Ball..|Roll.. Ball. .|Roll..|Ball 
wed 140 |42x4$/43x5 Ell. Ell.. I-b’m... Cone../T. &I1..|Select.| 4 Amid... |Shaft...|Tor. Tube. .|Floating.. . .|Int...|Ext |Plain... 4 |Ball .|Roll.. .|Roll..|Ball 
ere | 112 |31x4 |31x4 {4 Ell..|...... I-b’m....|Cone..|Leath’r.|Select.| 3 R. Ax. . Shaft. Tor. Tube. . Semi-float’g.|Int. _|Ext ‘Ball... 4 \Ball Ball. Ball. .| Ball. .| Ball 

| | | | | i | 
ann 123 |34x34/34x34/4 Ell../% Ell..|I-b'm...|Cone.. |Leath’r.|Select.| 3 |R. Ax. .|Shaft...|Tor. Tube.. Ploating..../Ext..|Int.../Plain...| 3 |..... (Ball. ./Ball..|..... 
| | | | | j | | 
| 
pa bestos; R. & L., Chie Te R and iron; S. & B., steel and bronze; S. 4X R., steel and raybestos; S. & C., steel and cork; T. & I., thermoid and iron; U. Mo., unit motion; 
—— Amid., amidshi . torsion tube and radius rod; T.T & S., torsion tube and spring; T. . J &R., torsion tube and rod; R. R. & S., radius pod and spring; 
T. & RR. torsion and radious rod; S, & T. R., spring and torsion = '. & E., internal and external; B. & P., ball and plain; B. & R., ball and roller; P. & R., plain ani 
4a roller.  *Motorette has three wheels. +Octauto has eight wheels. 
{® ° 
as- 
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Table of Specifications of American Chassis on tk 
MOTOR 
NAME AND 5 ae snares & a pees | aga eo : - 
MODEL g | oi | Piston | Cylinder | COOLING IGNITION CARBURETION Motor 
a 1 Dis- — a How | Valve Lu- 
s) - gw | Place- Cast = Location | brica- H 
‘Si o |S | & | ment | | Circula-  Radia- | Fuel | tion 3 
ls] 8 | £ | By | tion tor System Magneto Control Design Feed 
Lae | ES 
‘Overland 58.............. | 4| 38 | 4p | 22.5 | 198.8 |L. Head. Sep’rate. |L. Side. . | Thermal.. Tubular. |Dual.. .. . Splitdorf... | Hand... . |Schebler.. . . | ravity..|Porced = 
5 , SRReSSaSeee 4/4 | 44 | 25.6 | 226.2 iL. Head. |Sep’rate. iL. Side. ../Thermal..|Tubular.|Dual..... |Splitdort. ..|Hand... .|Schebler.... Gravity. Rosced 0¢ 
_ 2. ees l4a|4 44 | 27.3 | 240.5 |L. Head. |Sep’rate.|L. Side. . .|Thermal..|!Tubular.|Dual.... .| a" ..|Hand....|Schebler... .|Gravity..|Spl. . et 
Overtand G8... .....0cceee | 4 | 4¢ | 4 30.6 270.6 |L. Head. Sep’ rate. iL. Side... Thermal..|Tubular.| Dual... .. ‘Bo ..|Hand....|Schebler... .|Gravity. po 118 
Packard 18 Runabout..... | 4 | 4ty $f | 26.4 | 265.7 \T. Head. |Pairs.... Laat | Pump... .'|Cellular..| Dual... ..-|Eisemann.. 105 
Packard 18 Standard...... 44%! 5 26.4 | 265.7 |T. Head. | Pairs... .|Opposite..|Pump.... Cellular..| Dual... ..|Eisemann.. 117 
Packard 30 Runabout..... 4\5 6 | 40.0 | 471.2 |T. Head. \Pairs,...|Opposite..,.Pump... .|Cellular..,Dual.....|Eisemann.. 112 
Packard 30 Standard...... 4/|5 6 40.0 | 471.2 |'T. Head. Pairs... .|Opposite..|Pump..../Cellular...Dual.....|Eisemann.. 12: 
‘Packard 30 Phaeton 1415 6 40.0 | 471.2 |T. Head. Pairs... ./Opposite..,Pump....|Cellular.. Dual... ..| Eisemann. .| 12% 
Packard 6 Runabout......| 6|\4 3} | 48.6 | 424.9 |T. Head. |Pairs....|Opposite..,Pump.... Cellular... Dual... .. Bosch... . .| 12: 
Packard 6 Standard...... . 6\4 54 | 48.6 | 424.9 |T. Head. Pairs... .|Opposite.. Pump... .|Cellular.. Dual.....| Bosch... ..| 13: 
Packard 6 Phaeton........ 64 54 | 48.6 | 424.9 \T. Head. Pairs.... Opposite..|Pump..../Cellular.. Dual..... Bosch... 13% 
Paige Beverly............. 4| 32 4 | 22.5 | 176.7 \L. Head. Bloc..... L. Side.../Thermal..Céellular.. Single... Bosch... .. 10. 
Palmer-Singer 6-40....... 6\4 5 38.4 | 377.0 |T. Head. Threes...'Opposite..|Pump.... Cellular... Double... Bosch... . . | 12 
Palmer-Singer 46......... 6/4 5 38.4 | 377.0 |T. Head. 'Threes... Opposite.. Pump... . Cellular... Double... Bosch... . .| 12 
er 6-60.......) 6 | 44 | 5% 57.0 | 615.9 |T. Head. Pairs... . Opposite.. Pump... . Cellular.. Double... Bosch... .. 13 
Paterson 35.............. 4,4 4 25.6 | 201.1 L. Head. Pairs....|L. Side... Pump.... Cellular.. Dual..... Bosch..... 10 
IS eine «chris 4 | 4h 5t 32.4 | 334.0 |L. Head. Pairs....|L.Side...|/Pump.... Cellular.. Dual..... Bosch..... 12 
Pathfinder 40............ 4 4% 5% 27.3 | 280.6 |L. Head. Bloc...../Side....../Thermal.. Cellular.. Dual..... Optional... 11 
ll, Pe es 4,4 4 25.6 | 232.5 L. Head. Pairs.... L. Side... Pump.... Tubular. Dual..... Bosch.....} 11 
|) Gran: 64 5 38.4 414.8 T. Head. Pairs.... Opposite... Pump... . Tubular. Double... Bosch... ..| — i ‘a 12 
Es tia «pads nc aaat 4/5 54 | 40.0 431.9 T. Head. |Pairs.... Opposite... Pump.... Tubular. Double... Bosch.... .| bee's ity.. Spl.... 12 
a ar oe 6 | 44 | 6 48.6 | 572.6 \T. Head. Pairs....|Opposite.. Pump... Tubular. Double... Bosch..... ois 13 
eee! 6.5 7 60.0 | 824.8 ‘T. Head. Pairs.... Opposite... Pump... .|Tubular. Double...|Bosch..... 14 
Penn RF and T4......... 4 4 44 | 22.5 | 198.8 |L. Head. Bloc.....|R. Side... Thermal.. Tubular. Dual..... Briggs... ..|Hand.... Schebler... .|Gravity.. Spl... . 1 
Penn TR-TS............ |} 4)4 54 | 27.3 | 294.0 L. Head. Bloc...../R. Side.../Thermal.. Tubular.|Dual..... Briggs... ..|Hand.... Schebler.... Gravity.. Spl... . 11 
Petrel 25 and 35.......... 4/|3 | 22.5 | 198.8 L. Head. |Pairs.... L. Side...|Pump.... Tubular. Dual..... §-X....... Hand... .|Stromberg. . |Gravity..|Spl.... ‘ 
Petrel 45-55-65-75........ 4| 44 | 44 30.6 285.6 L. Head. Pairs.... L. Side...|Pump.... Tubular. Dual..... Remy.....| Hand... . Stromberg. . \Gravity.. Spl... . At 
ARIES Tg ae ae 4\4 4 25.6 | 201.1 T. Head. Sep’rate. Opposite..|Air....... ........ Single....' K-W...... Hand... . Breeze... ... Gravity../Spl.... 1 
Pierce-Arrow 36-R........ 64 54 38.4 | 386.4 T. Head. |Pairs....|Opposite.. Pump... .'Cellular..| Double... |Bosch..... Hand... . te Gravity.. Spl... . 1! 
Pierce-Arrow 36-T........ 6 4 5S 38.4 386.4 T. Head. Pairs.... Opposite.. Pump... . Cellular... Double.... Bosch..... Hand.... Own....... Gravity..|Spl.... 1: 
Pierce-Arrow 48-R......... 6 | 44 54 48.6 424.9 T. Head. Pairs....|Opposite.. Pump.... Cellular... Double... Bosch..... Hand.....Own....... Gravity.. Spl... 1: 
Pierce-Arrow 48-T........ 6 | 4s 54 48.6 424.8 T. Head. Pairs.... Opposite.. Pump.... Cellular...Double... Bosch... ..|Hand..../'Own....... Gravity..|Spl.... 1 
Pierce-Arrow 66-R........ 6 5 7 | 60.0 829.9 T. Head. Pairs.... Opposite.. Pump... . (Cellular... Double.... Bosch..... Hand... .|Own.*..... \Gravity..'Sol.... Ht 
Pierce-Arrow 66-T........ 6/5 7 60.0 829.9 T. Head. Pairs.... Opposite.. Pump.... Cellular.. Double... Bosch..... Hand.... Own....... |Gravity.. Spl.... 1: 
UNG Ss SE ANS Vacs bs. 00.8 4 44 5 32.4 318.1 T. Head. Bloc..... Opposite.. Pump... . Cellular.. Single... . Splitdorf... Hand... . Schebler... . Gravity... Geli. 1 
Pope-Hartford 27......... 4/4 | 36.1 389.9 I. Type.. Pairs.... In Head.. Pump... .|/Tubular.|Dual..... Bosch..... Hand.... Own....... \Gravity..|Spl.... 1 
Pope-Hartford 28......... 6\4 5 44.6 | 471.0 I. Type.. Pairs.... In Head.. Pump..../Tubular. Dual..... Bosch..... Hand.... ie. Ps \Gravity../Spl.... :. 
WN teeta coud *..| 4 | 44 42 | 32.4 | 302.2 L. Head. Pairs.... L. Side... Pump... .|Cellular.. Dual.....|Bosch..... Hand... Schebler.. .. Gravity..,Spl.... 1 
Premier M-4............. + it 54 32.4 334.0 T. Head. Pairs.... Opposite... Pump... .|Cellular..|Dual..... Eisemann..Gov’nor. Schebler... . Gravity..|Spl... F 1 
Premier M-6............. 6| 4 54 48.6 501.0 T. Head. Pairs.... Opposite... Pump .../|Cellular..|Dual..... Eisemann..Gov’nor. Carter...... Gravity..|Spl.... 1 
lL eres | 4) 45 | 5 26.4 259.2 T. Head. Pairs.... Opposite.. Pump..../Tubular. Dual..... Bosch..... Hand... .|\Stromberg. . |Gravity../Spl.... 1 
Pullman 4-40............ 4 $f 32.4 349.9 T. Head. Pairs.... Opposite.. Pump.... Cellular.. Dual.....|Bosch.....) Hand... . Stromberg. . (Gravity. Spl... ; 1 
Pullman 6-60............ 614 5 48.6 424.9 'T. Head. Pairs.... Opposite.. Pump....'Cellular.. Dual.....|Bosch..... Hand... .'Stromberg. .|Gravity../Spl... . 1 
Rambler Cross Country....| 4 | 44 44 32.4 286.3 L. Head. Sep’rate. R. Side... Pump..../Tubular./Dual..... Bosch... ..| Hand... .|Holley...... \Gravity../Spl... ‘ 1 
Rambler Country Club....| 4 5 5+ 40.0 431.9 L. Head. \Sep’rate. R. Side... Pump... .)/Tubular.|Dual.....|Bosch..... Hand... ’ Stromberg. . (Gravity..|Spl.... 1 
Rambler Moraine......... 4.5 St 40.0 431.9 L. Head. Sep’rate. R. Side... Pump.... Tubular. Dual..... Bosch..... Hand... . | Stromberg. . |Gravity..|Spl... . 1 
Rambler Metropolitan... . . 4/5 54 40.0 431.9 \L. Head. Sep’rate. R. Side...| Pump..../Tubular. Dual.....|Bosch..... Hand.... |Holley......|Gravity../Spl.... 1 
ok re 16 | 3% 5 37.2 299.0 T. Head. Pairs.... Opposite.. Thermal.. Cellular..)\Single.... Optional... Hand... . ie. <b <8 \Gravity. .|Spl... : 1 
R. C. H. Runabout........| 4 | 3 5 16.9 165.9 L. Head. Bloc..... L. Side... Thermal.. Tubular. Single... . Bosch..... Fixed... . Bréeze.... . .|Gravity..|Spl.... 
R. C. H. Touring......... 14) 3 5 16.9 165.9 L. Head. Bloc.....\L. Side... Thermal..|Tubular. Single....|Bosch..... Fixed... .| Breeze... .. .|Gravity. ./Spl... . A 
| | 
MOU OD. 05. Fe faces se 4/5 6 40.0 471.2 T. Head. Bloc..... Opposite.. Pump.... Tubular. | Double... Pittsfield...|Hand....|Flechter.. . . Gravity Spl 1 
MINNIS is 'n sv Sav ewes 4 | 3%) 44 22.5 | 198.8 |L. Head. Bloc..... L. Side. ../Thermal.. Tubular.|Dual..... Michigan... |Hand... . |Schebler... . |Gravity..|Spl... , 1 
e's 4; vane en vaeee | 4/4 4 27.3 213.8 L. Head. Pairs.... L. Side. . .| Thermal..|Tubular.|Dual.....|Michigan...|Hand.... Schebler....|Gravity..|Spl.... 1 
pe ee |4|4 44 | 28.9 | 255.3 L. Head. Pairs.... L. Side. ..|Thermal..|Tubular. Dual... ..|Michigan...| Hand... . Kingston. . . |Gravity.. Spl... j 1 
| 
Reo the Fifth............ | 4\4 44 | 25.6 226.2 L.Head. Pairs.....In Head.. Pump....|Tubular. Single... .| National. .|Hand... .|Holley. .... .|Gravity..|...... 1 
. | | | | | é 
Republic 111-112-113..... 14/44 | 5 28.9 | 283.6 \T. Head. Pairs... . Opposite... Pump... ./Tubular.| Double...|Bosch..... |Hand... . Stromberg. . |Gravity..|Spl... ‘ 1 
; 
0 ar, |4)4 4h | 25.6 | Be6.2 fo... 60s Sep’rate.|......... Thermal.. |Cellular..,Dual.....|S-X.. Pk ... | Kingston... Geoviey. 0)... ‘ 1 
Richmond M............. Ch sec Mia. SS eee Sep’rate.|......... Pump... .\Cellular../Dual...../S-X.......!. ..| Kingston... : eae ‘Spl... . 1 
} ] 
env viniceos ses 4 | 34 38 16.9 112.0 |L. Head. Pairs.... Side......|Thermal.. Tubular.|Dual..... Remy... |Hand...| ose evista en | Gravity. |Spl 
Roader 20............... 4 34 | 44 15.6 | 130.4 L. Head. Bloc..... R. Side... /Thermal.. Cellular..|Single.... Bosch.....|Fixed....|Own....... (Gravity...'Spl... , 
ABBREVIATIONS: Ss. & H., side and head; R., right; L., left; Thermal, thermo-syphon water circulation; Spl., splash; ie a in fuel; Ell., elliptical; Plat., ae ay S - t 
special; I-b’m, I-beam M. Disc, multiple disc; E. B’d, Stim be 8, C. B’d, consractng. band; Exp., expanding: C . & D., cone and disc; D. P1., dry p ~y f ‘ 
asbestos and iron; A. & , asbestos and steel; C. L, cast iron; bronze and steel; C & B., cork’ and bronze; C. & S., cork and steel; F: & S., fibre znd steal: FP. ae G 
fibre and iron; Fa. & S., fabric and steel; I. & C., iron and cork; L. & I., leather and iron; L. & S". leather and steel: L. &'C., leather and cork; L. & A., leat her and as- P 
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RUNNING GEAR TRANSMISSION BEARINGS 
| 
, | TIRES | SPRINGS CLUTCH GEARSET ae BRAKES [RANE 3 | 2 i 
H Front Drive | _Drives Rear e | a E 
3 | Axle at Through Axle set ¥ i f 
Ss Fr. | Rear, Fr. | Rear Type | Surf. Type |\No. tion Ser. Em. Type No s s E 
| | a ee an ee eee Fe 
96 |32x3 32x34) Ell..|Ell... .|I-b’m...|M.Disc|A, &I..|Plan..| 2 |R. Ax. .|Shaft... Tor. Tube. .\Semi-float’g.|Int...|Ext..|Plain... .../Ball..|..... |Roll..|.... .|Plain 
106 |32x3 a aif Ell..|I-b’m...\Cone..|A. & I..\Select.| 3 |R. Ax. .|Shaft... Tor. Tube.. Semi-float’g.|Int...|Ext.. Plain.... 5 Ball.. Ball. .|Roll..| Plain |B&P. 
114 |34x4 4 | Ell..|? Ell..|I-b’m...\Cone..|A. &I..Select.| 3 |R. Ax. .|Shaft.../Tor. Tube. . Semi-float’g.|Int...|Ext..|Plain.... 5 Ball../Roll..|Roll../Plain |B&P. 
118 sant Saxe Ell:.|? Ell..'|I-b’m... (Cone A. &1..\Select.| 3 |R. Ax. . Shaft.../Tor. Tube.. Floating... .|Int...|Ext.. Plain... 5 Ball../Roll /Roll..| Plain |B&P. 
ot 
108 |34x4 |34x4 |, E Ell..|4 Ell..|Tube...|M.Disc/F.&S...|Prog..| 3 |R. Ax..|Shaft.../Rad. Rd... Semi-float’g. Ext..|Int...|Plain... 3 Ball..|Roll ‘Balt, .|Ball... Plain 
112 |34x4 \34x4 Fil. Ell.. Tube...|M.Disc|F.&S.../Prog..| 3 |R. Ax..|Shaft...|Rad. Rd... 'Semi-float’g. Ext.. Int... Plain... 3 Ball.. Roll, .| Ball. | Ball. .| Plain 
114. |36x4$/37x5 |} Ell..|} Ell..|Tube.../M.Dise F.&S... Prog..| 3 |R. Ax.. Shaft... Rad. Rd... Semi-float’g.'|Ext..|Int... Plain... 3 |Ball.. Roll..|Ball. .|Ball. .| Plain 
1234 |36x4 \37x5 Ell.. 4 Ell..'Tube...|M.Disc|F.&S... Prog... 3 |R. Ax.. Shaft... Rad. Rd... Semi-float’g.|Ext..|Int...|Plain...! 3 |Ball../Roll..|Ball. .| Ball. .| Plain 
1294 |36x4 37x5 |} Ell.. 4 Ell.. |Tube...|M.Disc/F.&S.../Prog..| 3 |R. Ax.. Shaft.../Rad. Rd... |Semi-float’g.|Ext.. Int... Plain.... 3 | Ball. ./Roll Ball. .| Ball. Plain 
1214 |36x4 37xS | Ell.. 4 Ell qube.... . Disc|F_&S...|Prog..| 3 R. Ax.. Shaft... Rad. Rd... Semi-float’g. Ext.. Int... Plain.... 4 Ball. . Roll..|Ball. .|Ball. .| Plain 
133 |36x4$/37x5 |4 Ell.. 4 Ell.. Tube.. Disc F.&S... Prog... 3 R.Ax.. Shaft...|Rad. Rd... Semi-float’g.|Ext.. Int... Plain...! 4 Ball.. Roll..|Ball. .| Ball. .| Plain 
139 |36x4 (37x3 Ell..'4 Ell..'Tube.. ave Disc | F &S.. . Prog. 3 \R. Ax. . |Shaft...| Rad. Rd... '/Semi-float’g.|Ext.. Int... Plain... 4 Ball../Roll \Ball. . Ball. . Plain 
104 32x34 32334 4 Ell../Ell....|I-b’m...|M.Disc Steel... Select. 3 |U. Mo.. Shaft...’ Tor. Tube. .|Semi-float’g.)..... ..... Plain. 2 B&R Ball B&R | Plain | Plain 
} | | 
126 |(34x4 |34x4 Ell..|# Ell..|I-b’m...|M.Disc|S. & R.. Select. 3 |R. Ax. . Shaft... 'Tor. Tube. . Semi-float’g.|.....|..... Plain. 3 Ball.. Ball. .|B&R | Plain | Plain 
126 |36x4 |36x44, .. | Ell.. I-b’m...|M.Disc|Steel... ‘Select.| 4 R. Ax.. Shaft... Rad. Rd... Floating.............. Plain... 3 | Ball..'Ball. .'Roll..|Plain | Plain 
138 |36x4 shes \4 Ell..|4 Ell..|I-b’m...|M.Disc/Steel... Select.) 4 Amid... Shaft.../Rad. Rd... Floating.....;......... Plain... 4 Ball... Roll..|Ball. .| Plain seit 
| | 
108 |32x34)32x34/4 Ell..'Ell.... I-b’m... Cone..|Leath’r.\Select.| 3 |U. Mo... Shaft... T.T.&R.R. Semi-float'g. Ext.. Int... Plain... 3 Ball. . Ball, . Roll..|Plain |Ball. 
120 |36x4 (36x4 4 Ell.. 2 Ell..|I-b’m... Cone..\Leath’r. Select.. 3 U.Mo.. Shaft... Tor. Tube.. Floating....|Ext.. Int... Plain... 3 Ball.. Ball Roll..| Ball. .| Ball 
118 |34x00|34x00|4 Ell.. | Ell.. I-b’m... Cone.. Leath’r. Select. 3 U. Mo.. Shaft... Tor. Tube.. Floating... Int... Int... Plain... 3 Ball.. Ball.. Ball. .| Plain | Plain 
113 34x4 sate Ell.. |} Ell..|I-b’m... Exp... L. & A.. Select.. 4: Amid... Shaft... Rad. Rd... Floating.... Ext.. Int... Plain... 3 |Ball.. Roll..|Ball..|Ball..|Ball 
125 |36x4436x44,4 Ell.. 4 Ell.. I-b’m...'Exp...'L. & A.. Select. 4. Amid... |\Shaft....Rad. Rd... Floating.... Ext.. Int... Plain. 7 Ball.. Roll../Ball..|Ball. .| Ball 
1244 |36x44,37x5 Ell..|4 Ell.. I-b’m... Exp... |L. & A..\Select.| 4 |Amid... Shaft.../Rad. Rd... Floating....'Ext.. Int... Plain.... 3 Ball.. Roll.. Ball.. Ball. .| Ball 
137 |\36x4$|37x5 |4 Ell..|4 Ell.. I-b’m.../Exp...'L. & A../Select.' 4 Amid... Shaft...|Rad. Rd.../Floating.... Ext.. Int... Plain. 7 |Ball..|Roll..|Ball..| Ball. .| Ball 
140 pas | 38x54) Ell..'4 Ell.. I-b’m... Exp...|L. & A..\Select. 4 Amid... |Shaft.. d. . Ploating.... Ext.. Int... Plain. 7 Ball.. Roll.. Ball..| Ball. .|Ball 
105 /32x3 32x34 | Ell.. ? Ell.. I-b’m... Cone.. Leath’r. Select. 3 Amid...|Shaft... Tor. Tube.. Semi-float’g.'Ext.. Int...Plain... 2 Plain Ball Roll. Ball..|Ball.. 
115 |34x3 (34x34) Ell.. ? Ell..|I-b’m... Cone..'Leath’r. Select. 3 Amid... Shaft... Tor. Tube.. Semi-float’g.|Ext.. Int.../Plain.... 2 | Ball.. Ball..|Ball../Roll../Ball.. 
98 |32x3 S334 i Bi... |? Bil..|I-b’m...)....54).....6. Fric. Amid... Chain.. Rad. Rd...|Dead....... Int... Int... Plain.... 3 ‘Plain |Ball.. Ball. ./ Plain | Plain 
115 |34x34)34x34|$ Ell.. 4 ey | NR iy Ne Fric. Amid... Chain.. Rad. Rd... Dead......./Tran. Ext.. Plain... 3 Plain |Ball.. Ball. .| Plain | Plain 
104 [32x34 32x34/Ell... . Ell. I-b’m... Cone.. Leath’r. Select. 3 Amid... Shaft...'Tor. Tube. . Semi-float’g. Int... Ext.. Plain... 3 Plain |Ball.. Ball. .| Plain | Plain 
119 |36x44/36x44|4 Ell.. ? Ell.. I-b'm... Cone......... Select.| 4 Amid... Shaft... |Springs.... Semi-float’g. Int...|Ext.. Plain.... 7 Ball.. Roll.. B&R |Plain B&P 
1274 |36x44/36x44'} Ell..|? Ell.. I-b’m...'Cone..|....... Select. 4 |Amid... Shaft... Springs.... Semi-float’g. Int... Ext.. Plain... 7 |Ball..Roll B&R | Plain |B&P 
128 |36x44/36x44/4 Ell..'$ Ell..\I-b’m...\Cone.......... Select. 4 Amid... Shaft... /Springs.... Semi-float'g. Int.../Ext.. Plain... 7 (Ball. Roll..| B&R | Plain |B& 
134% |37x5 |37x5 |} Ell.. ? Ell.. I-b’'m...Cone.. ....... Select.| 4 Amid... Shaft... Springs... . Semi-float’g. Int... Ext..|Plain...| 7 Ball. .|Roll. B&R |Piain Ser 
1334 |37x5 37x5 Ell.. ? Ell.. I-b’m...'\Cone..'....... Select. 4 Amid... Shaft... Springs... . Semi-float’g. Int... Ext.. Plain...| 7 Ball.. Roll..|/B&R | Plain B&P. 
140 |37x5 |38x54|4 Ell.. 7 Ell.. I-b'm...Cone.. ....... Select. 4 |Amid... Shaft... Springs... . Semi-float’g.|Int... Ext..|Plain.... 7 Ball... Roll.. B&R Plain B&P. 
120 |36x4 |36x4 3 Ell.. 4 Ell.. I-b’m... Cone . Select. 3 U.Mo.. Shaft. . Semi-float’g.|.....)..... Plain 3 Ball.. Ball.. Ball. .| Ball. _ Plain 
124 seat Senet Ell.. } Ell.. I-b’m... Cone..|....... Select 4 |Amid... Shaft...'T. & R.R.. Floating.... Ext.. Int...|Plain.... 3 Plain Roll... P&R.|Roll.. Roll. 
134 |38x4} 39xS Ell..|2 Ell..'/I-b’m...'Cone..|....... lect.| 4 |Amid... Shaft... T. & R. R..'Floating.... Ext.. Int...|Plain.... 3 Plain Roll../P&R./Roll.. -/Roll. 
120 os 36x4 it Ell.. 3 Ell.. Channel Cone.. A. &S..Select.| 3 |U. Mo.. Shaft...'T.T.&R R. Floating.... Int.../Int... Plain...) 3 B&R Ball.. Ball.. Plain ‘Plain 
126 |36x4 att i Ell Ell..|I-b’m... M.Disc'S. & C..|Select.| 3 |Amid... Shaft... /Springs.. . . |Semi-float’g.|Int.../Ext.. Plain. 3 Ball.. Roll... B&R | B&P Roll. 
140 |36x4 36x4 Ell Ell.. I-b’m...'M.Disc|S. &C..|/Select.| 3 |Amid... Shaft... Springs... . Semi-float’g. Int... Ext.. Plain. 5 Ball../Roll.. B&R B&P ‘ee 
| | | } 
118 (|34x4 (34x4 | Ell....3 Ell.. I-b'm...\Cone..|L. &I.. Select.; 3 Amid... Shaft... Tor. Tube.. Floating... .|/Ext.. Int... Plain...; 3 Ball..|Ball.. Ball... Plain |B&P 
122 36x4 36x4 Ell.. 7 Ell..I-b’m...|Cone../L. &I../Select.| 4 |Amid... Shaft... /Tor. Tube.. Floating... .|Ext.. Int...|Plain... 3 Ball..|Ball..|Ball..|Plain |B&P 
136 |36x4$36x43/$ Ell.. 7 Ell.. I-b’m... Cone..\L, &1..|Select.| 4 |Amid... Shaft... 'Tor. Tube... Floating... .|Ext.. Int... Plain.... 4 Ball..Ball.. Ball. .|Plain |B&P 
120 |36x4 |36x4 |} Ell.. } Ell.. I-b’m... Exp...|L. &I.. Select.) 3 Amid... Shaft.../T.T.&R.R. Semi-float’g. \Ext.. Int... Plain... 3 /Roll..|Roll..|Roll.. Roll..|Ball 
120 |36x44)36x44|4 Ell..  Ell.. Tube... Exp...|L. &I.. Select.| 3 |Amid... Shaft...'T.T.&R.R. Semi-float’g./Ext.. Int.../Plain... 3 |Roll.. Roll../Roll../Roll..|Ball 
128 |40x49/40x49/4 Ell.. § Ell.. Tube... Exp...'L. &I../Select.| 3 |Amid... Shaft...|T.T.&R.R. Semi-float’g. \Ext.. Int... Plain...) 3 |Roll../Roll../Roll..|Roll..|Ball 
128 |40x44/40x4 Ell..'? Ell.. I-b’m.../Exp...'L. &I..|Select.| 3 |Amid... Shaft...'T.T.&R.R. Semi-float’g. | |Ext..|Int... Plain... 3 Roll..|Roll..|Roll |Roll..| Ball 
| 
117 seas Se Ell. . ? Ell..|I-b’m.../M.Disc|S. & R..|Select.| 3 |U. Mo.. Shaft.../Rad. Rd... Floating... . let. Int....Plain... 4 Ball. .|Ball.. Ball..|Ball..| Pisin 
86 |30x3 |30x3 |} Ell.. Ell.... I-b’m... Cone..|A. &I..|Select.| 3 R. Ax. . Shaft... Tor. Tube. . Semi-float'g. Ext..|Int... Plain 2 P&R. Ball.. BeR Plain | Plain 
110 355 sean Ell.. Ell.... I-b’m...'\Cone..|A. &I..|Select.| 3 R. Ax. . Shaft... Tor. Tube. ./Semi-float’g.|Ext.. Int... Plain...| 2 P&R. Ball. .|B&R |Plain ep 
122 MEK Tap BOE Ell... .|I-b’m.../Cone..'L. &I../Select.| 3 |Amid...'Shaft...'Tor. Rd...|Floating..../Ext.. Int... Plain... 5 Plain Roll../Roll.. Plain | Plain 
| 
100 /|32x3 peat Ell.. .Be.. I-b’m... Cone..|L. & I..|Select.| 3 |R. Ax..|Shaft.../Tor. T..... Semi-float’g.|.....|..... Plain...| 2 Roll..'Ball../Roll..|Plain | Plain 
109 (32x3 [32x35 > Ell..|Eul.... I-b'm... oS er Select.| 3 |R. Ax. . Shaft... Rad. Rd...|Semi-float’g.|.....|..... Plain. 3 |Roll..| Ball. .|Roll..| Plain | Plain 
118 |34x4 |34x4 | Ell..'4 Ell..'I-b’m... Cone..|...... \Select. | 3 |R. Ax..|Shaft...|Rad. Rd... |Semi-float’g.|.....|.....|Plain 3 'Roll..| Ball. . Roll. .| Plain | Plain 
| | | | | 
112 (34x34 34x34$'4 Ell.. } Ell.. I-b’m... M.Disc'A. & S../Select.| 3 Amid. .|Shaft.. Tor. Tube. Semi-float’g.|Ext..|Int...| Plain 3 Roll..| Roll../Roll.. Plain | Plain 
120 |36x4 |36x4 4 Ell.. ? Ell.. I-b’m... Cone.. Leath’r. Select. | 3 |R. Ax. .|Shaft... Rad. Rd... Floating....|.....).---- Plain...| 3 Ball. .|Ball. .| Ball. ./Ball. Plain 
106 32x34/32x34 Ell.. } Ell.. I-b’m... Cone.. Leath’r. Select.| 3 |Amid...'Shaft...|.......... Semi-float’g.|Int... Int...) Plain. 5 Ball../Roll..\B Ball. .| Plain 
112 |34x4 |34x4 4 Ell.. 7 Ell.. I-b’m... Cone.. Leath’r. Select.| 3 Amid... Shaft... ........-. Semi-float’g. Int... Int... | Plain 5 'Ball../Roll..|Ball..'..... Plain 
90 |30x3 |30x3 4 Ell.. 3 Ell:. I-b’m...|M.Disc Steel... Select.) 2 U.Mo.. Shaft... Tor. Tube.. Semi-float’g.|.....|.-... Plain. TS Renee pare yee nseeeleerteleeees 
| 
105 |30x3 [00x3 4 Ell.. Ell.... Tube... Cone.. Steel... Select. 2 R.Ax.. Shaft... .......... Semi-float’g.(Ext.. Int...|Plain...| 2 |.....|..... 'Ball,....... Rae 
bestos; R. & I., raybestos and iron; S. & B., steel and bronze; S. & +" steel and raybestos; S. ~ C., steal and cork; T, & L., thermoid and iron; U. Mo., unit motion; 
Amid., amidship; T. T. & R. R., torsion tube and radius rod; T.T T. &S., torsion tube and s T. T. & R., torsion tube and rod; R. R. & S., radius rod and spring; 
T. & R. R., torsion and radius rod; S. & T. R., spring and torsi on rod; i. & E., internal an —~ 8% B. & P., ball and plain; B. & R., ball and roller; P. & R., plain and 
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MOTOR 
NAME ANI i | | 
MODEL ° iZ ei Piston Cylinde COOLING IGNITION CARBURETION | Motor 
|= » oe Cylinder | —_ Valve wr ee Lu- 
s) - ee a Cast | Location | brica 
isi. is 2 | ‘ment | Circula- | Radia- Fuel | tion 
618 g A, | tion tor System Magneto | Control Design Feed 
|= RM | a a | 
ete! se cess. 12) 42/4 | 18.0 | 141.8 |L pate ohages Side......|Air....... fo as Sen SR Fixed... .|Kingston. . . |Gravity..|Spl.. 
2 | St | 44 | 21.0 185.7 |L. Head. |B - R. Side... ‘Thermal 'Cellular../Single... .|Splitdorf...|Hand... .|Schebler.. . .|Gravity..|Spl.. 
414%) 5 29.2 292.1 |L. Head. ‘Bloc. - R. Side.. .| Pump \Cellular.. Single....|...........)Hand..../Schebler....|Gravity..|Spl.. 
14) 5 6 40.0 471.2 |T. Head. |Pairs.... ‘leiadin. Line .:|Cellular ../Dual...../Bosch.....|Hand....|G. & A..... .|Pressure.|Forced 
| | 
| 6 | 3% | 4 | 37.2 | 238.3 |I. Type..|Pairs... .|In Head. .|Pump Rel Lanegan Optional. ..|Hand Stromberg. .|Gravity. .|Forced 
4/42 | 4 | 36.1 | 354.4 |L. Head. |Pairs..../L. Side... Pump . |Cellular ..|Double.. .|Bosch.. . . .|Hand... . |Stromberg. .|Gravity..| Sp! . 
4 33 | 4 22.5 | 193.3 |L. Head. |Bloc..... L. Side...|Pump .. .|\Cellular.. Single... osch.....|Fixed..../Own....... Gravity. .|Spl. 
4|4 | 54] 25.6 | 263.9 |L. Head. |Bloc..... L. Side. ../Pump... . Cellular. Single. osch..... Jeeeeeee a ae Gravity. .|/Spl.. 
4 | 4% | St | 27.4 | 280.6 |L. Head. |Sep’rate. Side......|Pump..../Tubular. |Dual...../Remy.....|Hand... .|Schebler....|Gravity..|.. .... 
| | ; 
4/4 6 38.0 | 485.3 |T. Head. |Pairs....|Opposite. |Pump ..|Tubular. Single... .|Mea... .|Hand....|/Own....... Pressure. |Forced 
4/\4 6 38.0 | 485.3 |T. Head. |Pairs....|Opposite..| Pump... ./Tubular. Single... .|Mea.......|Hand..../Own....... ure. | Forced 
4|5 5 53.0 | 597.2 |T. Head. |Pairs....|Opposite..,Pump....|Tubular. Single... .|Bosch.....|Hand..../Own....... Pressure.|Forced 
4/5 5 53.0 | 597.2 |T. Head. |Pairs....|Opposite..|Pump.... |Tubular. Single... .|Bosch.....|Hand....|Own....... Pressure. |Forced 
4| 52| 5 53.0 | 597.2 |T. Head. |Pairs. . . .'Opposite.. 'Pump .|Tubular. Single... .|Bosch.....|/Hand..../Own....... Pressure.|Forced 
4|4 4 | 25.6 | 201.1 |L. Head.|Pairs.... L. Side. . ya .-/Cellular.. Dual.....|/Remy. Hand... .|Schebler.. . .|Gravity..|Spl.. 
4 44 | 5% | 27.3 | 280.6 L. Head. |Sep’ rate. L. Side...|Pump. - -|Cellular..| Double. . .|Remy Hand - + |Schebler.... Gravity. .|/Spl.. 
4/5 |S | 40.0 | 392.7 |L, Head. |Pairs.... 'L. Side... Pump... .|Cellular..| Dual... .|Bosch.... . |Hand....| Gravity..|Spl.. 
4\4 5 27.3 | 294.0 |L. Head. Pairs... .|R. Side.. .|Pump..../Cellular.. Dual.....|Bosch.....|Hand.. . & A......|Gravity..|Forced 
4\4 54 | 38.0 | 410.6 |T. Head. |Pairs.... Opposite... Pump... .|\Cellular../Dual.....|/Bosch.....|Hand.. .& A......|Pressure.|Forced 
4 | 44 | 4§ | 27.3 | 247.2 |I. Type..|Pairs.... ‘In Head. .|Opt.. ../Tubular.' Dual Bosch -|Hand... .|Stromberg. .|Gravity..|Forced 
4\4 5 30.6 | 300.7 |T. Head. |Bloc.....|Opposite..| Pump . .|Celtular. .. Dual. Splitdorf. ..|Hand.... ...|Gravity..|Spl... 
4 4 5 32.4 | 318.1 |T. Head. |Bloc..... Opposite... Pump.. . . (Cellular. .|Dual. imms.....|Hand.... ...|Gravity../Spl... 
44415 | 32.4 | 318.1 IT. Head.'Bloc..... Opposite..|Pump.... Cellular. -|Dual.. Simms... . .|Hand.. . . .|Gravity,.|Spl.. 
4/48) 5 | 32:4 | 318.1 | Head: /Bloc..:-: Opposite..|Pump -+|Cell.... ‘Dual... |Simms...  /Hand..| ‘|Pressure.|Spl.. 
4\4 5 28.9 | 312.0 |Sleeve \Pairs.... In Sleeve..|Pump.... (Cellular. . Dual Bosch. Hand....|Own....... Pressure./Spl.. . 
4\4 5% | 28.9 | 312.0 Sleeve. |Paire - In Sleeve..| Pump -:|Celtular: . Dual Bosch. Hand... .|Own....... Pressure.|Spl. 
4 | 43 | 44 | 36.1 | 319.0 |L. Head. |Pairs.... L. Side. ..|Pump....|Cellular.. Double...|Bosch.....|Hand....|Own....... Gravity..|Spl... 
6 | 44 | 49 | 43.8 | 404.1 |L. Head. |Pairs.... L. Side. ..|Pump.. . .|Cellular.. Double.. .|Bosch...../Hand....|Own....... Gravity..|Spl.. 
6 | 42 | 44 | 54.1 | 478.5 |L ise NUE ..\L. Side. ..|Pump.. . . Cellular. .'Double.. .| Bosch. Hand... .|Own....... Gravity..|Spl... 
414 4 25.6 | 226.2 |L. Head. |Bloc.....\Side..... Thermal. .|Cellular. = EER Ere Re Hand... .|Stromberg. .|Gravity..|Spl... 
4 | 44 | S$ | 27.3 | 290.7 |L. Head. |Pairs... : \Side......|Thermal.. Cellular. Dual... .|Bosch.. . : : |Hand... .|Stromberg. .|Gravity..|Spl..- . 
4)\4 5 36.1 | 354.4 |L. Type..|Pairs....'In Head. .|Pump... .!Cellular..| Double Bosch. Hand... .|Stromberg. .|Pressure.|Forced 
4/5 5 40.0 | 431.9 |I. Type..|Pairs....|In Head. .|Pump... .|Cellular../Double.. .|Bosch. Hand... .|Stromberg. .|Pressure.|Forced 
4|5_ | 5$ | 40.0 | 431.9 |L. Type..| Pairs... .|In Head. .|Pump... .|Cellular.. Double.. .|Bosch.....|Hand... .|Stromberg. .|Pressure.|Forced 
6 | 44 | 54 | 48.6 | 349.9 — - |Threes...|In Sleeve..|Pump... . (Cell +... Double Bosch... . .|Hand... .|Stromberg. .|Pressure.|Spl..- 
4 | 42] 54 | 36.1 | 389.9 |T. Head \Pairs.. . . |\Opposite.. Pump... . |Cellular.. Dual... . .|Eisemann ‘Hand . |Schebler.. . .|Gravity..|Forced 
4| 4% | 6 | 38.0 | 448.0 |T. Head. |Pairs.. . .|Opposite..|Thermal..|Cellular..|Double...|Bosch.. . . -|Hand .|Stromberg. . |Pressure.|Forced 
6 | 34 | 44 | 29.4 | 259.8 He Head. Pairs... ./L. Side. . ./Thermal.. etter fia. ...|Simms...:. ‘Hand 1G. & A......|Gravity..|Spl. 
6 | 4% | 54 | 43.8 | 468.0 Head. Pairs... .|Opposite..|Pump.. . .|Cellular../Double.. . Optional. ..|Hand... .|Miller...... Pressure.|Spl. 
| | | 
4|4%/5 | 28.9 | 283.6 [L. Head. Pairs... .|Side......|Pump....|Tubular. ‘Dual. ha Splitdorf...|Hand -|Optional. .. .|Gravity..|Spl.. 
4/38) 4 | 20.3 | 165.1 \I. Type.. | Pairs... .|In Head. . Optional..|Tubular. Single... Simms... . . |Fixed. . .|Schebler.. . .|Gravity .|Spl.. 
4,4 5 32.4 | 334.0 |L. Head. |Pairs.... |L. Side. . .|Pump... - |Cellular.. \Double.. . |Splitdorf... \Hand .|\Stromberg. ./Gravity..|Spl.. 
4 | 44 | St | 32.4 | 334.0 |L. Head. Pairs... .|L. Side. ../Pump... . |Cellular../Double.. . |Splitdorf...|Hand... .|Stromberg. . |Gravity..|Spl.. 
4| 49/5 | 32.4 | 334.0 |L. Head. Pairs... .|L. Side. . .|Pump... - |Cellular..| Double... |Splitdorf...|Hand... .|Stromberg. . |Gravity..|Spl. 
4|5 5 | 40.0 | 392.7 [h Head . | Pairs... .|L. Side...|Pump... Tubular. | \Dual.....|Bosch.. .. - Hand . \Schebler.. . .|Gravity..|Spl.. 
4|4 | 4% | 25.6 | 226.2 |L. Head. |Bloc.....{R. Side...|Pump....|/Tubular. |Single.. . .|Bosch.. . . . |Fixed... . McCord Gravity..|Spl. 
4\4 4 27.3 | 240.5 \L. Head. Bloc.....|R. Side...|Pump...-|Tubular.|Double.. .|Bosch.. .. .|Hand... .|McCord Gravity..|Spl.. 
4\4 4 28.9 | 269.4 [i Head. 'Bloc.... [L- Side. ..|Pump... .|Cellular.. |Double.. -|Bosch.....|Hand... .|Stromberg. .|Pressure.|Spl.. 
4} 43|5 | 32.4 | 318.1 |L. Head. Sep'rate.|Side......|Pump....|Cellular../Dual.....|Bosch.... .|Hand... .|Schebler.... .|Gravity..|Spl.. 
4|4%|5 | 36.1 | 354.4 |L. Head. Sep’rate. \Side... ...|Pump....|Cellular..|Dual.....|Bosch..... |Hand.. Schebler Gravity..|Spl.. 
4 | 44 | 5% | 32.4 | 349.9 |L. Head. |Pairs....|L. Side... |Pump.. . . Cellular. ./Double.. .| Bosch... . . |Hand... . |Rayfield Pressure.|Spl.. 
4!'3 5 22.5 | 226.4 |L. Head. Bloc.....|Side......|Pump....|Cellular..|Single....|Bosch.....|........ See Gravity..|Spl.. 
4|3 5 22.5 | 226.4 |L. Head. |Bloc.....|Side......|Pump..../Cellular..|Single....|Bosch.....|.......- LR. scous Gravity..|Spl.. 
4/4 5 36.1 | 362.3 |L. Head. 'Bloc.....|Side......|Pump..../Cellular..|Single....|Bosch.....|........ SORE 34 Sota Gravity..|Spl.. 
| 4) 44] 5 28.9 | 283.6 \L. Head. |Pairs....|Side....../Pump..../Tubular. /Single.... |Mea....... Hand... .|Stromberg. . }Gravity..|Spl. 
| 
| 6 | 4415 | 48.6 | 477.2 |L. Head. Pairs....|R. Side...|Pump....|Cellular../Dual.....|Optional...|Hand....|Stromberg. .|Pressure.|Spl.. 
| 4 4%| 5 33.0 | 292.1 |L. Head. |Pairs....|In Head. .|Thermal.. Cellular..|Dual.. . - - (Sphitdort...}..-.+-6. Schebler... .|Gravity..|Spl... . 
(4 \4¢%| 5 | 33.0 | 292.1 |L. Head. Pairs... .|In Head. .|Thermal.. Cellular ../Dual ... . .|Splitd ..|Schebler.. . .\Gravity..|Spl..: 








ABBREVIATIONS: S. & H., side and head; R., right; L., left; Thermal, themo-syphon water circulation; Spl., splash; In F’l, in fuel; Ell., elliptical; Plat., piatinns. a; Spee, ‘ 
special; I-b’m, I-beam; M. Disc, multiple disc; E. B’d, expanding band; C. B'd, contracting band; Exp., expanding: Cc. & cone and disc; D. PL, ry ; 
asbestos and iron; A. & S., asbestos and s . L., cast iron; B. & s., bronze and steel; C. & B., cork and bronze; C. * S., cork and steel; F.& S. fibre As Fry F.&I., 
fibre and iron; Fa. & s., fabric and steel; I. & c. iron and cork; L. & I., leather and iron; L. & S." leather and steel; L. & C., leather and cork; L. & A., leather ‘and as- 
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ma the Market for the Season of 1912 — Concluded 
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RUNNING GEAR TRANSMISSION BEARINGS 

9 1h eee a 
| ts CRANK 
ctor . TIRES | SPRINGS | | CLUTCH GEARSET | Car | BRAKES | ‘SHarT | 3 2 i 
rica cf | Front Drive Drives Rear _| | Gear- Fy 
ue : | Axle zr “yt | Thr Axle set 

° a- = 
; Fr. |Rear| Fr. | Rear | Type | S | Type |No.| tion Ser. | Em.| Type (No. £ i : 
j | | — i | j 

ae 90 |36x13/36x12\Cross..|Ell....|I-b’m...|. |. Fric. |Amid...|Chain. .|Rad. Rd...|Dead.. RR eS Plain...| 2 | Ball. ./Roll..|Roll..|/Plain |Plain 
L. ad 
: 103. |32x34)}32x34)4 Ell..|Ell.. .. Solid... |\Con Therm..|...... 2 |Jacksh..|Chain. Eee, \Dead.. | fe PRES Plain. 2 | Plain |Roll..|Roll..|Plain | Plain 
ms 120 |34x4 |34x4 |$ Ell..|? Ell.. I-b'm ener, iL. &S.. Select.| 3 |Amid...|Shaft...|Tor. Rod... 'Semi-fioat’g.|Ext..|Int.../Plain...| 2 ‘Roll. .|Ball, |B&R |Plain |Ball 
, 
rced 126 |36x44|36x44$)\4 Ell..|2 Ell..|I-b’m... i Disc| ISteel.. - Select.| 4 |Amid.../Shaft...|Radc. Rd -|Ploating.. . . |Ext..|Int...| Plain. 3 |Ball.. Roll. .|Roll../Roll..| B&P 
reed (22 |36x4 |36x4 |4 Ell..|? Ell..|I-b'm...|M. i . Select.| 3 |U, Mo. Shaft... 5 iy apa te Floating... .|Ext.’.|Int...]....... Si... Aaa yes 

| | | 
I. 125 |36x4 |36x4 |$ Ell..|# Ell..\I-b’m...|M.Disc|R. &S..'Select.| 3 |Amid Shaft....(7. R.&S.. |Ploating. . ..|Int...|Int... Plain. 3 Rot. Ball. .|B&R .|Plain | Plain 
os } | 

116 |34x4 |34x4 |4 Ell..|? Ell..|\Channel!M.Disc|Steel...|Select.| 4 |Amid...|Shaft...|S . |\Semi-float’ Tran. .....|Plain...| 3 |Ball. .|Ball: .|Ball. .|B&P.|Plain 
L.. 118 [s4xé Jaane |f Ell--/f EM: Channel M-Disc|Steel..  Select.| 4 ‘Amid. Shaft’: |Springs. :|Semi-float’g. Tran.) ‘Plain:..| 3 |Ball.‘|Ball. ‘Ball. |B&P_|B&P 

120 |36x3$}36x34/4 Ell..|? Ell..|I-b’m...!Cone..|Leath’r. Select.| 3 |U. Mo..|Shaft.../Tor. Tube.. ‘Floating. . . |Ext.. Int. .|Plain... 5 a Ball. .|Roll..|Ball. .|Ball 
rced | } 

127 |36x4 |36x5 |4 Ell Ell..|I-b’m...|M.Disc|Steel.. .|\Select.| 4 |Amid...|Shaft...|Tor. Tube. .| 's -float’g.|Ext..|Int...|Plain...| 3 | Ball. .|Ball. .|Ball. .|Plain |Roll 
mood (37 |34x48/34x5 |} Ell:.|9 Ell: |I-b'm... M'Disc\Steel.. .|Select.| 4 |Amid...|Shaft... ‘Tor. Tube... Semi. sage Be Int...|Plain:..| 3 |Ball..|Ball. .|Ball. |Plain |Roll. 
read 124 |36x4 |36x5 |4 Ell Ell... |I-b’m...}M.Disc|Steel .. .|Select.| 4 |Amid...!Chain. .|Rad. Rd...|Dead.. | ran .|\Int...| B&P. 3 |Ball..|Ball. .|Ball. .| Plain |Roll 
cod 129 |36x4 |36xS |% Ell Ell..|I-b’m...|M.Disc|Steel.. .|Select.| 4 |Amid...|Chain. .|Rad. Rd.. .|Dead... Tran .|Int...|B&P...| 3 Ball. .|Ball. .|Ball. .| Plain |Roil. 

139 |36xS 136x5 |4 Ell Ell..|I-b’m... |M.Disc/Steel.. [Select | 4 !Amid...|Chain. ./Rad. Rd - |Dead heart’ \Tran .|Int.... B&P...' 3 Ball. .|Ball. .|Ball. | Plain |Roll 
ba Es 

112 |32x34]32x34]4 Ell..|Ell... .|I-b’m...|Cone..|S. & B../Plan..| 2 |R. Ax. .|Shaft...|Tor. Rod... |Semi-float’g.|.....|----- Plain...| 5 | Plain |Ball. .|Roll..| Plain |B&P. 
a 17 |34x00|34x00/$ BMl.-|f Bil. |f-b'm.. Cone.,|L. & C._ Select.| 3 [Amick.. Shaft... Tor: ROG Posting. --| seal Wie ‘Plain::.| 5 |Ball..|Roll.:|Roll. |Plain |B&P 

| | | | 
be 1214 |00x44|00x44|$ Ell..|} Ell 1-b'm....|Cone... L. &1..\Select.| 3 |Amid... |Shaft...|Rad, Rd |Plostios .|Bxt.. [Int. .|Plain...| 3 Ball. | Roll../Roll..|Roll..|Plain 
rced | | 

120 |34x4 |34x4 Ell Ell..|I-b’m...|Cone..|Leath’r.|Select.| 3 |R. Ax. .|Shaft.../Tor. Tube. .|Semi-float’ | = a ji ta dour ws |Plain...| 3 | Ball. .|Ball..|Roll..| B&P.| Plain 
we 120 |00x4 |00x43/$ Ell../# Ell..\I-b'm... Cone.,(Leath’r. Select.| 3 |Amid... Shaft...|Rad, Rd”. Plostine, = HBt.: int... Plain...| 3 Ball.:/Roll.-/Roll.|Plain |P&R 
7g 112 |34x4 |34x4 |# Ell../# Ell..|I-b'm.. |. Disc|S. & B..|Select.| 3 | Amid... |Shaft...|Tor. Tube. \Semi-fost’s. Ext..|.-... ‘Plain...| 3 Ball. .|Roll../Roll..|Plain |Plain 

| | 

112 |34x4 |34x4 Ell..|Ell.... ‘Channel| M Disc Steel... |Select. 3 |Amid.../Shaft...|Rad. Rd.. Neches Ao; ben en Plain. . 3 |Ball..|Ball. .|Ball. .| Plain | Plain 

120 |36x4 |36x4 Ell.. a .|I-b’m...|M. Disc|Steel.. .|Select.| 3 |Amid.../Shaft.../Rad. Rd... Floating... -| aS Se |Plain...| 3 Ball. .| Ball..|B&R |Plain | Plain 

(24 |36x4 |36x4 |$ Ell..|EM.. btm. IM Disc|Steel.. . |Select.| 3 |Amid.. |Shaft...|Rad. Rd... |Ploating ...|.....|..... ‘Plain...| 3 Ball. || Ball. .|Ball, .| Plain |Plain 

124 |36x4 |36x4 Ell..|3? Ell .|I-b’m... \M. Disc|Steel.. .|Select.| 3 |Amid...|Shaft...|Rad. Rd.. . |Floating.. oe ees | Plain. 3 Ball. .|Ball. B&R | Plain | Plain 

i } } 

116 |36x44|36x4$|$ Ell..|/? Ell..|I-b’m .|M, Disc!S. & R../Select.| 3 |R. Ax. .|Shaft...|Tor. Tube. .|Floating.. . .| Pere TNS ‘Plain...| 5 Ball. .|Roll..|/Roll..| Plain |Ball 

121 |36x44/36x44/4 Ell..|? Ell \I-b’m -|M. Dise|S. & R..\Select.| 3 |R. Ax. .|Shaft...|Tor. Tube. JEROME... .\-socc]eeess |Plain...| 5 Ball. .|Roll..|Roll..|Plain |Ball 

| 

124 |34x4 |34x4 | Ell..|Plat. iL-b'm...|m. Disc|A. & S..|Select.| 3 |U. Mo.. |Shaft...|Tor. Tube. .|Ploating... .|Ext. Int...|Plain...| 3 B&P.|Ball. .|Ball. .|Plain |Ball 

128 |36x44\37x5 |% Ell..|2 Ell \I-b’m...|M_Disc|A. & S../Select'! 3 |U. Mo../|Shaft...|Tor. Tube. .|Floating... .| Ext..|Int...| Plain. 4 B&P.|Roll..|Ball. ./Ball..|Ball 

142 |36x4 |36x5 |¢ Ell..|Plat (I-b'm.../M. Disc/A. &S.. Select. 3 |U. Mo ‘Shaft. -|Tor. Tube. ne: ik Ext Int. Plain. 4 B&P.|Ball. .| Ball. .|Plain | Ball 
gig 112 |33x4 |33x4 |4 Ell Ell Tp'm “Wied L. &I.. iSelect 3 IR. Ax. \Shaft... Rad. Rd.. .| lSemi- float’ g. |Bxt.. Int...|Plain...| 3 Roll..)|Roll..| B&R | Plain | Ball 
ced 114 |36x4 |36x4 | Ell Ell..|I-b’m...|Cone..|L. &1..\Select.| 3 |R. Ax. .'Shaft...|Rad. Rd.. .|Floating.. . Ex ..{Int...|Plain...| 3 |Poll..|Roll..;B&R | Plain |Ball 
aa 1224 |36x5 |36x5 |$ Ell. |? Ell. |I-b’m... Cone..\L. &I..|Select.| 3 |Amid... Shaft...|Rad. Rd... |Ploating.... Ext._|Int... Plain..| 3 Ball’ (Roll |B&R |Plain |Ball 
ced 122$ |36x44/36x44/$ Ell..|? Eil..|I-b’m...|Cone..|L. & I..|Select.| 3 | Amid... |Shaft.../Rad. Rd... Floating... .|Ext..|Int...|Plain...| 3 Ball../Roll../B&R |Plain |Ball 
aire 130 |37x54\37x5 Ell..|# Ell:.|I-b’m...|Cone..|L. & I..|Select.| 3 |Amid.../Shaft...|Rad. Rd... /|Floating....|/Ext..|Int...|Plain...| 3 Ball..|Roll..| B&R |Plain |Ball 
133. |37x54$/37x5$|% Ell.. |? Ell \I-b'm... Cone... L. &1.. Select | 3 | Amid... |Shaft.../Rad. Rd... |Floating....|Ext..|Int.../Plain...| 7 Ball. .|Roll..) B&R |Plain | Ball 

ed } | } 
° 120 |34x4$)34x44]------|...... |I-b’m...|M.Disc|Steel.. . Select.| 3 |R. Ax. . |Shaft...|Tor. Tube. -|Semi-float’g.|Int. Int...|Plain...| 3 | Ball. -|Roll.. B&R /Roll..|Ball 
ced | | | | | } 
- 126 |36x44|36x49/4 Ell..|2 Ell..|I-b'm...|B.B'd.|A. &S..|Select.| 4 |U. Mo.. Shaft...|Tor. Tube. .|Floating....|Ext..|Int...|Plain...| 3 Ball, .| Ball. .|Ball. .|Ball. | Ball 
ies & | 
110 |34x34 34x34|4 Ell... ata I-b’m.. . |M. Disc S. & R..|Select. | 3 |U. Mo.. |Shaft.../T.T.&S....|Ploating....|.....|.-.-. Plain. .. 4 B&R Ball. .|B&R |Ball. .| Plain 
| | | | } i 
134 |36x43/37x5 |4 Ell..|2 Ell..|I-b'm... |M.Dise(C. 1 3 |Amid... Shaft... Tor. Tube..|Ploating... ./Ext..|Int...|Plain...| 4 Ball, .[Roll../Roll..|Roll. .|Roll 
118 |36x4 |36x4 |4 Ell..|4 Ell..|I-b’m... Exp... (Leath’r.| 3 |Amid...|Shaft...|Tor. Tube. .|Ploating... . Int...|Ext...|.......)e0-)....fecesefeeeeefeee es 
| | | 

100 |30x3 |30x3 |4 Ell..|Eu... . |I-b’m... |M,Disc|Steel.. j 3 |U. Mo..|Shaft... |Tor. Tube..|Semi-float'g.).....|----. \Plain...| 3 P&R.|Ball. .|B&R | Ball. .|Plain 

| | 

115 |34x4 |34x4 {4 Ell..|2? El.. |I-b’m...'M.Disc S. & B. . Select | 3 |Amid...|Shaft...|Springs....|Floating....|Ext..|Int...|Plain...} 3 |Roll../Roll..)/Roll../Plain |Ball 

118 |36x4 |36x4 |# Ell../# Ell..|I-b’m... M.Disc/S. & B..|Select.| 3 | Amid... |Shaft...|Springs.. . .| Floating... .|Ex...Ijnt....|Plain...| 3 Roll. .|Roll..|Roll..| Plain | Ball 

121 |36x44)36x44/4 Ell Ell..|I-b’m M. Disc|S. &B. ./Select 3 Amid... /Shaft... |Springs. . . .|Floating.. . . |Ext Int...|Plain...| 3 Roll..|Roll../Roll..|/Roll,.| Ball 

130 |40x44/40x44/4 Ell../4 Ell..|I-b’m...'Cone..|L. & S..|Select.| 3 A RRR Hest ; - |Floating.. ; .|Ext Int... | Plain. 3 Roll..|Roll..|Roll..|Roll. | Ball 
pos 110 |34x39|34x34|4 Ell..|? EMl..|I-b'm... \Cone..|L. &1..|Select.| 3 |Amid... Shaft... |Springs.. . .|Semi-float’g.|Ext..|Int...|Plain...| 2 |Plain |Ball..|/B&R |Plain | Plain 
ie 112 |34x34$)34x34|¢ Ell Ell..|I-b’m...|Cone..|L. & I..|/Select.| 3 | Amid... |Shaft...|Springs.. . . |Semi-float’g.|Ext..|Int...|Plain...| 2 | Plain | Ball. .|B&R |Plain | Plain 

116 |34x4 |34x4 |@ Ell../? Ell..|I-b’m...|Cone../L. &1..|Select.; 3 |Amid... pants... . -|Floating..... |Ext.. Int...|Plain...| 3 Ball. .|Roll..|Ball. .| Plain | Plain 

: | } 
> 120 |36x4 |36x4 |} Ell Ell..|I-b’m... |Cone.. |L. & I..|Select 3 |Amid... |Shaft...'Springs.. . . |Floating.. . |Bxt.. Int... Plain...| 5 Roll..|Roll..|Roll..|Plain |B&P 
120 )36x4 |36x4 | Ell..|$ Ell..|I-b’m...|Cone.. L. &I — 3 |Amid...|Shaft...|Springs - [Pioating.. . ./Bxt.. Int... | Plain. 5 | Ball. .|Roll..|Roll..) Plain | Plain 
aa 118 |36x4 |36x4 |4 Ell..|Plat...|I-b’m...|C.&D/,|Steel...|Select.| 3 |R. Ax. .|Shaft...|Rad, Rd . |Ploating... . Int... /Ext..|Plain...| 3 Ball. ./Roll..|Ball. .|Pfain |Plain 
pr 110 |34x4 |34x4 |4 Ell..|? Ell..|I-b’m...'Cone..|....... Select.| 4 |Amid.../Shaft.../.......... Semi-float’g.|Ext..|Int...|Ball....| 2 Ball. /Ball..|Ball..|Ball..|Ban 
bis 120 |34x4$/34x44/4 Ell..|? Ell..|I-b’m... Ca Gees Select.| 4 |Amid...|Shaft.../.......... \Semi-float’g.|Ext..|Int.../Ball....| 2 Ball. .| Ball. | Ball. Ball. | Ball 
120 |36x44$|36x44/4 Ell../? Ell |I-b’m... \Cone..|.-----. \Select.| 4 |Amid...|Shaft...|.......... Semi-float’g.|Ext..|Int...|Ball....| 2 Ball. .|Ball. | Ball. | Ball. .' Ball 
a 115 |00x34/00x3$/4 Ell..|? Ell..|I-b’m...|M.Disc/R. & S..|Select.| 3 |U. Mo..|Shaft...|Tor. Tube. . Semi-float’g.|Int...|Ext..|Plain...! 3 Plain |Roli../Roll..|Plain |Ball 
i | 

. 130 |36x44)36x44/$ Ell..|4 Ell..|I-b’m...|M.Disc|Steel...|/Select.| 4 |Amid...|Shaft.../Rad. Rd...|Floating.. wee Int...|Plain.. | 4 Ball. .|Roll.. Roll..|P&R.|B&P 
es | } 

bo 116 |34x34|34x34/4 Ell../EIl....|I-b’m...|Cone../L. &S..|Select.| 3 |Amid...|Shaft...|Tor. Tube. .|Semi-float’g.| ‘Ext..|Int,..|Plain...| 3 Plain |Ball..|Roll.. Plain | Plain 

116 |35x4 |35x4 |4 Ell..jEll... [em Coad L. &S.. -[Seteet. 3 ete Rapnisea bait Tube. .| Floating. . --|Int se Int... Plain ..| 3 |Plain |Ball. .jRoll..| Plain | Plain 
a bestos; R. & I., raybestos and iron; S. & B., steel and bronze; S, & R., steel.and raybestos; S. & C., steel and cork; T. & L., thermoid and iron; U. Mo., unit motion; 
1. Amid., amidship; T. & R. R., torsion tube and radius rod; 7. T. & S., torsion tube and spring; T. T. & R., torsion tube and rod; R. R. & S., radius rod and spring; 
as. T&R. R.. torsion and radius rod; S. & T. R., spring and torsion rod; I. & E., internal and external: B. & P. and plain; B. & R., ball and roller; P. & R.. plain and 

roller, 
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Chalmers compressed air starter. The parts are as follows: A, check 
valve; B, air tank; C, push rod; D, distributer; E, cylinder valves; F. 
shut-off valve; G, gauge; H, tire inflator valve; I, tire connection 


had provision for the automatic or semi-automatic start- 

ing of their motors was confined to one or two promi- 
nent makes, notably the Winton and Amplex, which have been 
so equipped for a number of seasons. Yet a survey of the 
specifications of the 1912 cars will disclose the fact that not 
fewer than sixty makers have included some sort of self-starter 
in the equipment of their cars for this year. 

Although self-starters and safety starting cranks have been 
on the market for several years, it was not until this season that 
manufacturers gave them serious consideration. A general and 
almost unanimous awakening to the self-starter’s importance as a 
selling factor seems to have been reached. It is only natural 
that in the evolution of the automobile the automatic starting 
device should sooner or later merit serious thought, and the 
wonder is that it has waited until now for this attention. 

There are at present several types of motor-starting devices, 
which may be classed as acetylene gas, electrical, compressed air, 
sprittg and lever starters. The type which appears to have the 
most extensive adoption is the first-named, the acetylene gas 
starter. There are several reasons to which the popularity of 
this class of starter may be ascribed, chief among them being its 
low cost and the extreme ease with which it may be attached to 
any motor, old or new. No alterations of the existing designs of 
engine and immediate parts are necessary in order to add the 
device. 

Next to acetylene gas, compressed air starters seem to have 
the most adherents. A distinct point in favor of this type lies 
in the fact that the charge admitted to the cylinders is not ex- 
plosive, as in the case of the acetylene gas type. The pistons are 
driven down by the compressive force- of the air and not by 
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explosive force, thus doing away with any danger, however 
slight, which might arise from the use of acetylene in the motor. 
On the other hand, the high pressure which must necessarily be 
maintained in the air storage tank of the compressed air ap- 
paratus might be considered an objection. 

Only two concerns are equipping their cars with electric 
starters, whereas there are several which will make use of spring 
devices. 

A list of the cars which will be equipped with self-starters 
for 1912, together with the type adopted by each, follows: 





Name of Car. Type. Name of Car. Type. 
Alpena ..........- Explosive gas EF Retr ee ae Explosive gas 
American ......... Explosive Laverne ........: Explosive gas 
Be Compressed air Marion .......... Explosive gas 
BAIR? n00 ccs ci cpus Not available) Marmon .......... Explosive 
pO Or ompressed air McFarlin ......... Compr air 
pe Tee Explosive gas McIntyre ........ Explosive 
ON eres = Spring LT Sao Compres air 
Berkshire ......... Chatgreceed i (se eee Explosive gas 
Cadillac .......00: + Electric See Explosive gas 
TEE” occ c4tuvew sugn Explosive gas_ EE Snivaes v0.0 cae Compre air 
Chalmers ......... ‘Compressed air Otto ............- Not available) 
ST: ones Souda - Explosive gas Patterson .....sc6 maponres gas 
Cole ...2..... 8-00 Explosive gas DED base cc cea Spring 
ees Explosive gas Premier .......... é ot available) 
PE 6ci-cotawea Lever PD. bos ncaees - Explosive gas 
SS eee Explosive gas Rambler .......... ‘ Spring 
Empire ........+- «Explosive gas NS ere « Spring 
rare -Explosive gas Pa «(Not available) 
Se «Explosive gas Republic ......... «(Not available) 
Great Western..... av pe ED “esha dceauee xplosive gas 
BEEPMOR 6.0% ce cvace Not available) Selden ........... ‘ : Explosive gas 
Herreshoff ........ xplosive gas Simplex .........: Explosive gas 
Hudson .......... -Explosive gas Speedwell ........ ‘ Expl available) 
NS eee Spring Pree —_— gas 
Inter-State ....... +; ectric Stuyvesant ....... 
gous  biaey oleic wr ta bi Not available) Suburban ........: Wier “ vailable) 
ne Ee xplosive gas ea Compressed air 
Kisselkar ........ aoe Warren |.. .... 2-0 Explosive gas 
5 SS Severe Spring Westcott ........ - Explosive F 
Lambert .........0¢ Pedal WinteR: ..cicicces Compressed air 
Lexington ......... Explosive gas Zimmerman ...... Lever 


Compressed Air Starters 


The Winton Self-Cranking System 


For several years the Winton Motor Carriage Co., Cleveland, 
O., has featured a self-starting system on its cars. The prin- 
cipal parts of this system are the air storage tank and the dis- 
tributer. The air which causes the pistons to move through their 
various strokes is admitted to the cylinders under pressure. 
During this movement of the pistons, which draws in fresh gas, 
the spark occurs, igniting the charge and causing the motor to 
begin its regular cycle of operations. ‘The chief advantage 
claimed for this system is that the pistons are already under 
motion when the spark occurs, thus doing away with the sudden 
jar to the parts due to driving the pistons down violently from 
dead rest by starting on the spark. Attached to cylinders No. 3 
and 4 are outlets through which a small portion of the pressure 
of each power stroke passes to the copper pressure tank carried 
between the left frame rail and the driving shaft of the chassis. 
In it the air under pressure is stored until required to start the 
motor. 

The distributer valve is the only moving part of the system. 
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Assembled on the dash are the gauge, which shows the amount 
of the tank pressure; the push button, which allows the com- 
pressed air to pass from the tank to the cylinders, and the shut- 
off valve for use when the car is to remain long idle. This 
valve prevents the loss of pressure from the tank. By pressing 
the dash push-button air flows through the distributer to one 
of the cylinders. The pressure forces the pistons to move, and 
as a piston passes the firing point the motor starts. If for any 
reason the first cylinder fails to fire the distributer sends the 
air to the cylinder next in order to fire, and forces the next 
piston past the firing point, and so on, if necessary, through the 
series of the cylinders. 


The Chalmers Starter 


Like the o&sher starters of the compressed-air type, the one 
which is placed on the cars made by the Chalmers Motor Co., 
Detroit, Mich., provides a charge of compressed air which forces 
down for the balance of the working stroke the piston which has 
stopped at the top of the compression stroke, or just beyond 
that point, then by means of a distributer the air supply is shut 
off from that cylinder at the end of the working stroke and 
forced into the next cylinder which is ready for this stroke. The 
valve which supplies the compressed air is a simple water- 
jacketed cast-iron check-valve located in the head of No. 1 
cylinder. As the explosions occur in this cylinder, the pressure 
acting through the valve passage raises it, thus allowing a small 
amount of the combustion pressure to pass through and into the 
storage tank. This escapement is very slight on each com- 
bustion stroke and it ceases altogether as soon as the pressure 
in the storage tank balances that in the cylinder. The pressure 
in the former under normal conditions ranges from 100 to 
150 pounds. The force by which the check-valve is held on its 
seat is controlled by a spring which is adjustable by a hexagonal 
nut at the top of the valve. The control or dash push-valve is 
a small, simple affair, located on the dash directly in front of the 
driver, so that by reaching out with his foot the push-button 
may be depressed. This releases the valve from its seat, allows 
air to flow to the distributer and at the same time operates a 
bar which opens the cylinder valves. Thus a passage is made 
from the distributer into the cylinder which is ready for the 
working stroke. The cylinder valves remain open as long as 
the dash push-valve is depressed, which is done until the motor 
starts. 

The distributer consists of a steel disk, which is shown in the 
illustration. This disc is connected to the oil pump by a shaft 
and it revolves in a horizontal plane. In it is a slot or port and 
the air coming from storage tank passes through this port into 
the cylinder pipes which are uncovered successively as the disk 
revolves. Being positively geared, the action of the distributer 
is similar to that of a commutator, the cylinder which is ready 
for the working stroke receiving a supply of air at the same 
time as it would be fired. Except during the period of starting, 
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Deratts or CHatmers Starter Parts.—Top, distributer disk. Disk B 
revolves on magneto shaft, and is held down by ball and spring A. Air 
enters at C and passes through port D into the cylinder pipes as disk re- 
volves. Center, dash push valve. Rod N connects to cylinder valves. 
Air to distributer through valve T. Nut U regulates tension of valve 
spring. Lower left corner, cylinder valve. To yo valve Z, arm X, 
which is connected to rod N, presses down on rod Lower right corner, 
check valve. Spring Q holds valve P on its seat, through rod O. Air 
passes to storage tank through S. 


the disk revolves idly on its seat, and it is held in place by 
a ball and spring which are controlled by a nut at the top of the 
distributer. The cylinder valves are of the poppet type and are 
held shut by stiff springs. A valve which is located just in front 
of the driver’s seat in the floor board is provided so that the air 
can be shut off from the starter system when the car is to be left 
standing for any length of time, thus. preventing leakage. A 
feature of the Chalmers starter is the small recess beneath the 
distributer disk, which recess is open to the outer air and is so 
placed as to uncover the port connecting with the compressed 
cylinder. The object of this is to relieve the compression and to 
allow the motor to be started with less compressed air thar 
would otherwise be necessary. With this system a pressure of 
about 40 pounds is required to turn the motor over. 


The Wilson Starter 


This starting system is made by the Wilson Motor Starter 
Co., Franklin, Pa, and its distinctive feature is the air pump 
which is operated by gearing from the motor layshaft, camshaft 
or from any other moving shaft only whert the gears are meshed 
by the operator by means of a foot engaging treadle, as illus- 
trated. Im operating the system, the driver presses button A, 
which, due to the lever O, raises the valve N, thus permitting air 
to pass from the supply tank through the line C to D and then to 
F of the starter proper. From here it passes through F to the 
back of the piston G. This forces the piston down and causes: 
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Diagram of Wilson compressed air starting apparatus 


the rack I to revolve the gear H which engages with a clutch 
to the motor shaft, causing the crankshaft to be rotated. Due to 
this clutch arrangement, not illustrated, as soon as the motor 
starts the starter is free of same, and if the operator has re- 
leased the button A the rack I returns automatically to its upper 
position ready for another start. The air back of the piston G 
is exhausted through the pipe K, through the orifice L and also 
through the holes J at the bottom of the piston stroke. From 
the construction is seen that the exhaust valve M and the supply 
valve N cannot be opened at the same time. The vaive E in 
the starter proper cuts the air supply from the pipe F before the 
piston reaches the end of its stroke, so that the operator cannot 
waste air by continuing to press on the button A. In case of 
back-fire, the end of rack I is blank, which allows the gear to re- 
volve free. The air pump is engaged at the will of the operator 
at any time the motor is running by pressing down on the pedal, 
which operation engages gear P with the driving gear. In from 
8 to 18 minutes running of the small pump it furnishes enough 
air to start about thirty-five times, depending on the engine 
speed. Should the operator fail to stop the pump, a safety valve 
on the tank releases all pressure over 305 pounds. 


The Amplex Self-Starter 


This system is very similar to that used on the Winton, and 
it is placed on the Amplex cars of the Simplex Motor Car Co., 
Mishawaka, Ind., make. A diagram of the apparatus as used is 
shown in an accompanying illustration. The engine compresses 
the gas which is stored in the tank C. A small part of the pres- 
sure of each compression stroke passes through the check-valve 
A, which is located on the rear cylinder. By pressing on the 
push-lever B air under compression passes from the storage tank 
to the distributer and thence to the cylinder which is ready for 





Showing Crescent starter attached to front of car 
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its working stroke. This forces the piston down and turns the 
crankshaft over, the charge of gas being admitted to the other 
cylinders and ignition then taking place in the usual way. There 
is the usual check valve at each cylinder, and also a valve at the 
seat by means of which the air may be shut off from the system 
to prevent leakage. Provision is also made to prevent the pres- 
sure in the tank from reaching an excessive value. 


The Janney-Steinmetz System 

This outfit makes use of an auxiliary two-cylinder compressor 
G, see diagram, which is driven from the engine by means of a 
positive clutch, this latter being provided so that the compressor 
may be put into or out of service as required. A multiple-por 
distributer which is shown diagrammatically at B is mounted on 
the compressor, and is geared so as to rotate with the motor at 
camshaft speed, thus sending air into the cylinder which is ready 
for its downward stroke and turning the motor over. A pres- 
sure gauge C is fixed on the dash and shows the condition of the 
air in-the tank F. The foot valve D is used in starting to admit 
air to the distributer and from here to the proper cylinder. The 
system may also be arranged so that the distributer runs free 
from the pump. For instance, it may be mounted on the stem 
of the timer. A feature of the compressor is that either of its 
cylinders will operate separately, this being of advantage should 
one or the other or them get out of order for any reason. In 
operation the air is carried in the tank at a pressure of from 
80 to 150 pounds, and the compressor will work properly at any 
speed ranging from 150 to 200 revolutions per minute. The 
Janney-Steinmetz Co., Philadelphia, Pa., is the manufacturer. 


Other Compressed Air Starters 


An apparatus of this kind is put out by the Start-Light Co.. 
Chicago. There is an air storage tank, cylinder check-valves, 
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Ampiex air starting system 


pressure gauge, combined distributer and air compressor and 
diaphragm governor which automatically controls the pressure 
in the tank. When the pressure in the tank reaches a set 
minumum this governor causes the compressor to operate. The 
system is carried out in much the same manner as those already 
explained, starting being effected by means. of a foot push-button. 

The Crescent Air System Co., Detroit, also makes an air 
starter of peculiar form. A metal frame is attached to the car 
just in front of the radiator. On this frame a brass cylinder of 
crescent shape is mounted. Contained in this cylinder is a curved 
piston rod, having its piston on one end, the other being attached 
to an arm. This arm or crank is fulcrumed on a hollow shaft 
through which the engine shaft operates. A pawl on the arm 
engages and turns a ratchet on the crankshaft, thus revolving 
the crankshaft when a supply of air is admitted to the cylinder. 
Included in the outfit are an air tank and compressor. The ad- 
mission of air to the cylinder is controlled in the usiial way by 
a device easily accessible from the driver’s seat. 

One of the cleverest of the starting apparatuses lately 
brought out is that of the Artizan Brass Co., Chicago. The 
crankshaft is turned over two or three times by an impulse re- 
ceived from an arrangement of cylinder and piston connected 
to an automatic clutch. The piston of the cylinder is driven 
down by compressed air which is admitted when starting of the 








January 4, 1912 


motor is desired. The air is compressed by a small compressor 
placed on the back of the frame of the car. The cylinder part of 
this compressor is attached to the axle, while the piston is fixed 
to the chassis above it. Each vibration of the car forces this pis- 
ton down, thus sending air through a check valve into the storage 
tank, which is located at any convenient point on the car frame. 

The new Velie models produced by the Velie Motor Vehicle 
Co., of Moline, Ill, will be equipped with compressed-air starters, 
the principle of operation being the same as that of the Chalmers. 
The air is stored in a tank under a 150-pound pressure, this pres- 
sure being produced by means of large plunger valves which are 
operated by power from each compression stroke. The dis- 
tributer admits the air to the cylinders in the usual way in their 
regular order of firing, and the crankshaft is turned over by this 
means until the engine takes up its cycle of operations under its 
own power. 


Explosive Gas Starters 


The Disco Acetylene Starter 


The starter of this name is made by the Ignition Starter Co., 
Detroit, Mich. It is simply a device which enables the operator 
to inject a small amount of gas into each of the cylinders of 
his engine, which gas forms an explosive mixture only when 
mixed with the air in the cylinders. This mixture is ignited by 
the spark in the usual way, thereby putting the motor in motion 
and making it pick up its regular cycle of operation. The Disco 
is a high-pressure system, the charge being sent to the cylinders 
under the pressure of the ordinary acetylene tank. 

Its construction is very simple, as may be seen from the illus- 
tration. The handle which connects with the distributer is the 
only part with which the driver is concerned when starting the 
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Janney-Steinmetz compressed air apparatus, showing two-cylinder auxiliary 
air compressor 


car. From the gas tank a two-way connection permits of the 
use of the same gas for lighting the headlights as for starting 
the motor. From the connection S a pipe leads to the distributer 
at K, while the headlights are supplied through L. From the dis- 
tributer the gas is piped to each of the.cylinders, being intro- 
duced into them through the special valves shown at C-1-2-3-4. 
The needle point shown on the distributer is provided so that 
adjustment of the amount of gas admitted to the cylinders when 
the handle is turned over is possible. The distributer handle is 
made so as to be easily removable so that when the car is in a 
garage the owner may prevent tampering with the starting device. 
One turn of the distributer handle is sufficient to charge the cyl- 
inders when the gas tank pressure is above 70 pounds.. Below 
this pressure it is sometimes necessary to give the handle more 
than one turn. After injecting the charge into the cylinders in 
this way the spark is turned on, thus igniting the explosive mix- 
ture and starting the motor. The makers state that with careful 
operation one gas tank can be used to start the motor about 
6,000 times. The Disco is to be included as part of the regular 
equipment for 1912 of the Hudson, Everitt, Moon, Westcott, 
Colby and Pullman cars, and as optional equipment on the 
Selden. 


The Prest-O-Starter 


This starter also operates by charging the cylinders with an 
explosive mixture of acetylene gas and air and igniting the 


Crescent air system. A, dash plate; B, controller; C, air crank; Dea 
pressor; E, cable; F, rod; G, shut-off valves; H, air tank; Sra 
My gauge; 2, compressor button; 3, air crank button; 4, tire = A 5, tire 
ose valve. k 


charge in the usual way. It is manufactured by the Presto-O- 
Lite Co., Indianapolis, Ind. Unlike the Disco, this is really a low- 
pressure starter, and the charge which is admitted to the cylin- 
ders is sent to them by means of pumps. The pressure of the gas 
in the starter is 2 ounces, this reduction from the high pressure 
in the gas tank being accomplished by means of the reducing 
valve A. The multiple pump is shown at C in the illustration. 
The gas is piped from the reducing valve to this pump, which is 
really four small ones (or six for a six-cylinder motor), and 
then to the cylinder check valves F-1-2-3-4. The handle of the 
pump P appears on the dash and corresponds to the crank of the 
Disco outfit. Each of the small pumps which go to make up the 
multiple pump P has a ball check-valve, while there are also 
check-valves at each of the cylinders. This multiplicity of check- 
valves effectively prevents the explosive pressure from feaching 
the pumps. A special feature of the system is the auxiliary pipe 
D which leads from the main pipe through the by-pass valve B.to 
the intake manifold at E. The object of this is to providea 
means of running the motor on acetylene gas for a few moments 
in order to allow a gasoline mixture to be formed in case it has 
not been produced in sufficient amount to run the motor after 
the crankshaft has been turned over several times by the starter. 
This is particularly advantageous in cold weather when the 
proper explosive gasoline charge is slow to form. Ordinarily, to 
start the motor, the handle of the multiple pump is pulled out and 
pressed in again one or two times, thus changing the cylinders, 
after which this charge is ignited by switching on the electric 
current. 
The American Acetylene Engine Starter 

The principal of this starter, which is produced by the Amer- 
ican Starter and Carbureter Manufacturing Co., Chicago, is very 
much the same as that of the two explosive starters already 
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Showing Prest-O-Starter attached to motor 


described. The charge is introduced into the cylinders through * 
the priming cocks and it is a mixture of gas and air, the gas 
coming from the ordinary gas tank. Besides this tank, an 
auxiliary tank is placed under the footboard. The gas is piped 
from the regular tank to the controller on the dash, from which 
one pipe leads to the headlights, while another passes to the 
auxiliary tank, the flow to each of these sources being con- 
trolled by valves. To operate, the starter valve is turned on 
until the gauge indicates a pressure of 30 pounds, when a push- 
rod is pressed with the foot. This allows gas from the auxiliary 
tank to flow through a needle valve to the pipes which lead to 
the cylinders. The check-valves, through which the gas passes 
into the cylinders, prevent the loss of any of the compression. 
By the injection of several charges it is claimed that the starter 
will operate satisfactorily on as low a tank pressure as 5 pounds. 
The starter is included in the standard equipment of this year’s 
Case cars. 


The Victor Starter 


The Victor starter operates on the principle that during the last 
few strokes of the motor upon stopping, a proper mixture of 
acetylene gas and air is admitted to the cylinders. The motor is 
then started on the spark at such later time as desired. The gas 
which is admitted to the cylinders being fixed, it is unaffected by 
variations of temperature, humidity or barometric pressure, 
which makes it possible to store it in the cylinders ready for 
later spark starting. Referring to the diagram, the ordinary 
acetylene gas tank is shown at J and from it the gas for start- 
ing passes through the two-way valve G to the valve B, only 
when the button F on the dash is pressed. This button is held 
so that the valve is closed when not in use by the spring H. 
Admission of the gas through B forces the valve E up, thus 
allowing the gas to pass through C and into the intake manifold. 
The valve A is provided to permit of the regulation of the 
amount of gas admitted to the intake manifold when F is pressed. 
At B the gas'is mixed with air entering through D, which is 
connected with the outside air by a rubber tube passing to the 
side of the bonnet. Until the motor slows down to the last 
few revolutions pressure on the dash foot rod F will not allow 
gas and air to enter the manifold. This prevents the waste of 
gas and, due to the design of the flow valve, prevents back firing. 
The device is sold by the Start-O Co., Cleveland, Ohio. 


























O’Neill electric system, showing centrifugal governor 
































Diagram of Victor acetylene starter 
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American starter. A, compression tank; C, pedal on floor board; D, 
cylinder check valves; G, gauge; L, valve controlling lights; S, valve con- 
trolling starter 


The Instantaneous Starter 


The Instantaneous Auto Starter Co., of Cincinnati, O., is man- 
ufacturing what they term a cold weather auto starter. It 
utilizes the gas from the acetylene gas tank, introducing it into 
the intake manifold. The device is not intended to start the 
engine from the seat, it being necessary to turn on the acetylene 
gas in the same manner as if using it for lighting the lamps. 
There is a rubber bulb between a starter valve and the gas tank 
valve. In starting, this bulb is pressed until all air is out of the 
piping between the starter valve and the tank valve. This pro- 
duces a suction when released, and the tank valve is then 
slowly opened and enough gas is allowed to flow from the tank 
into the bulb to fill it. The flow of gas from the acetylene tank 
is stopped before the starter valve is opened to admit the gas 
into the manifold. The charge being admitted to the cylinders, 
it is exploded by the ‘spark to start the engine. Should no one 
of the cylinders be ready -for its working stroke, it is necessary 
to give the motor a quarter turn with the crank. 


The A. A. Starter 


The starter of this name is put out by the Auto Appliance 
Co., Akron, Ohio. It can be applied to any motor which is 
equipped with a dual ignition system. While it is an internal 
combustion starting device, it introduces through a pump firing 
charges of gas and air into the cylinders instead of pure gas. 
This is accomplished by means of a revolving disk having a 
single port hole. In the head of the pump barrel there are also 
as many port holes as there are cylinders, and the gas is dis- 
tributed to the cylinders through these holes when each of them 
in turn registers with the opening in the disk. The gas is held 
in check by means of a special form of valve located at the 
tank. When a pedal, which is accessible from the driver’s seat, 
is released from a holding dog, it is forced in automatically by 
a spring. This allows gas to pass through a positive regulating 
needle valve into the pump barrel, the dimensions. of which are 
2 3-4 inches by 6 inches. Here the entering gas is mixed with 
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air which enters through a ball-check valve. On the forward 
stroke of the pedal the mixture is forced into one of. the cyl- 
inders, through the action of the revolving disk. In order to 
charge the entire motor it is necessary to force the piston for- 
ward as many times as there are cylinders. For use in extremely 
cold weather a by-pass is provided. It can be opened after 
the motor has been charged in the usual way, thus allowing pure 
acetylene gas to enter the intake manifold where it is mixed 
with the air which has passed through the carbureter. This 
produces a mixture which will keep the motor running until a 
sufficient amount of gasoline can be brought up from the car- 
bureter. 


Electric Starters 
The Delco Electric Starter 


This electric system, which isthe product of the Dayton En- 
gineering Laboratories Co. Dayton, O., is used for ignition and 
lighting as well as for starting the motor. It is a part of the reg- 
ular equipment of all Cadillac cars for 1912. The chief parts 
are the motor generator, storage battery, automatic cut-out de- 
vice, regulator and control switches. The motor-generator oper- 
ates either as a motor or genefator, depending on whether it is 
being used for starting or for igniting the charges and lighting 
the lamps. For starting the engine the generator is temporarily 
and automatically transformed into a motor, the current required 
to operate it as such being furnished by the storage battery. The 
operator, after taking his seat in the car, presses a button and 
pushes forward on the clutch pedal. This automatically engages 
a gear of the electric motor with gear teeth in the periphery of 
the flywheel of the engine, causing the latter to rotate. As 
soon as the engine takes in charges of gas from the carbureter 
and commences to run on its own power, the operator releases 
the pressure on the clutch pedal, the electric motor gear dis- 
engages its connection with the flywheel, and the car is ready to 
be driven. The electric motor then again becomes a generator 
and its energy is devoted to ignition and to charging the storage 
battery. This latter has a capacity of 80 ampere-hours, and as 
soon as this capacity is reached the charging automatically ceases. 
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Aplco combined electric starting and lighting system. 1. View showi 
motor-generator installed. 2. Storage battery is located under floor o 
tonneau. 3. Controller box on front seat 


The battery is of sufficient capacity to rotate the crankshaft for 
about 20 minutes if necessary. 


The Aplco Electric Starting System 


The Apple Electric Co., Dayton, O., is also putting an electric 
starting system on the market. It does not differ materially from 
the Delco, and the combined motor and-generator together with 
controller. and storage battery are also present. The motor- 
generator is driven from the crankshaft or propeller shaft in any 
convenient way, either by gears or chain. The front part of the 
housing of this motor-generator contains reducing gear mechan- 
ism and also the automatic clutches which serve to release these 

















Delco motor-generator 




















Delco controller and storage battery 80 ampere-hours 


a little to the right of the center, so that its gear will mesh with the 
ee aes wi the flywheel. The edg 





Tue APPLICATION oF THE Detco Execrric Startinc, LicHTInc anp IGNITION SYSTEM TO THD 
1912 Capimttac Car. 
The magrieto distributer and distributer coil are at the left, while the motor-generator is 


placed 
teeth cut on the periphery of 


es of the teeth are rounded much the same as those of transmission gears 
to permit of easy engagement. The battery box, which carries with it the regulating meter and con 
trolling switch, are not seen, being carried on the dash. The storage battery has a capacity of 
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Gardner 4utomatic engine starter, showing its installation between motor 
and transmission, and its adaptation to unit power plant construction 
reducing gears as soon as the motor is running under its own 
. power. To start the motor, a small lever on the controller is 
pulled. This sets the starting motor in operation, causing it to 
draw current from the storage battery, and to turn the crank- 
shaft in the usual way. No part of the apparatus is placed on the 
dash, the controller being put on a panel under the driver’s seat. 
The apparatus is so interlocked that it is impossible to operate 
the starting mechanism until the spark has been retarded and 
the gear shift lever is in the neutral position. The motor-genera- 
tor is 18 inches in length by 7 1-4 inches in diameter and weighs 
about 70 pounds 
The O’Neill System 

This system consists of vaporizing the gasoline within the 
carbureter, releasing the compression, rapidly spinning the motor, 
and thus producing suction, compression and ignition by electrical 
means. The system is carried out by the use of an electric 
generator in connection with special storage batteries which float 
on the line, automatic governors controlled by magnetic and cen- 
trifugal force, and gear transmission between the flywheel and 
the driving pinion on the generator shaft. For starting duty, 
the motor-generator runs as a motor, and for lighting or battery 
charging it operates as a generator, as in the Delco system. The 
accumulators or storage batteries are charged in multiple and 
discharged in series, this change being effected automatically by 
a multi-pole, double-throw switch operated by the starting pedal. 
The vaporizer used within the carbureter is at the bottom of the 
float chamber and it consists of an electric button about the size 
of a dollar. In it is a high resistance which heats the gasoline 
and serves to vaporize it when the current is on. The generator 
speed, and hence its output, is kept constant regardless of the 
speed of the car by means of the centrifugal governor seen in 
the illustration. The system may be geared to the flywheel or it 
may be friction-driven, but in either case the drive is mounted 
‘ on a loose sleeve that fits over the armature shaft, to which the 
governor, with cone clutch fitted thereto, is feather-keyed. A 
pedal on the foot board controls the whole series of operations 
involved in starting. 

The Elba Electric System 

The Willard Storage Battery Co., Cleveland, O., makers of 
the Elba line, are also putting out a combined self-starting and‘ 
electric-lighting system. The battery with this outfit is a 12-volt 
, affair, producing a starting effort of 300 foot-pounds in connec- 
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Attachment of the Ever-Ready starter to front of machine 
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tion with a motor weighing 35 pounds. The gear ratio between 
the motor and the engine crankshaft is 18 to 1. In other respects 
the system does not vary materially from the electric systems 
already mentioned. 


Spring Starters 


The Gardner Automatic Engine Starter 


This device, which is the product of the Gardner Engine 
Starter Co., Chicago, is unique in that it is purely mechanical 
and is a gearless 
control of stored 
energy secured 
from the mo- 
mentum of the 
car through the 
rear axle and 
drive shaft. On 
the propeller 
shaft is mounted 
a brake drum 
within which is a 
compound con- 
centric spring. 
The device is lo- 
cated preferably 
between the fly- 
wheel and the 
gearbox, as illus- 
trated. It is designed with the idea of being made an integral 
part of the car; and for this reason is not adaptable to old ma- 
chines unless they have unit power plants, for which type of con- 
struction a special case for the device is provided, thus affording 
a means of bolting it to the engine housing. The brake band is 
actuated by the clutch pedal, which also provides the car with a 
powerful transmission and clutch brake. The spring is wound 
and unwound in the same direction, which dispenses with gears 
and idlers, as no reverse motion occurs. It is very long, this be- 
ing possible within the small space provided because it. is at all 
times under high tension and only one-quarter of the full wind 
is used. The device whirls the crankshaft rapidly, the number of 
revolutions being determined by the length of the spring. The 
weight of the starter complete is about 45 pounds. 














Gardner starter installed in same case with 


transmission gears 


The Ever-Ready Automatic Starter 


The Ever-Ready starter, which is attached to the front of the 
car in place of the ordinary starting crank, has been manufac- 
tured for somie years by the American Ever-Ready Co., New 
York. It is about the size of an ordinary automobile headlight 
and looks like one reversed. There are two powerful springs in 
the device which are released by a very slight pressure on a 
pedal which is located near the driver’s seat. The illustration 
shows the starter in use. When released the springs revolve the 
crankshaft six or eight times at a speed of about 300 revolutions 
per minute. Once the engine is running it rewinds the device 
automatically. When wound it disengages and is ready for the 
next operation. The starter will start the motor if it is in con- 
dition to run. However, if for any reason the engine is out of 
order and the device unwinds without starting it the former can 
be rewound by hand. This is made safe and easy to do by a set 
of reducing gears. The company makes three sizes of starters 
for engines of various horsepowers. 


The Elder Starter 


This starter, which is produced by the Elder Manufacturing 
Co., Indianapolis, Ind., does not differ a great deal from the 
spring devices already described. The starter is in the shape of 
a drum with flat ends. All the working parts are incloged in a 
housing which is oil tight, thus allowing the gears to run in oil. 
The drum can be placed in front*of the radiator or behind it, or 
it may be placed under the front seat by extending the drive 
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shaft. After the motor spring is wound, the device is ready to 
start the engine. Pressure on a foot lever connects the starter 
to the engine, at the same time tripping the spring. In unwind- 
ing this spring rotates the crankshaft in the usual way, turning 
it over 8 or 10 times. As soon as the engine starts the spring is 
rewound to a certain tension when the two are disconnected 
automatically, leaving the starter in readiness for the next start. 
During the rewinding operation the drum turns once to each 15 
turns of the crankshaft. The device is so constructed that back- 
firing will not damage it. 


Lever and Pedal Starters 


The Star Starter 


This device is put out by the Star Starter Co., Rochester, N. Y. 
It serves to start the car from the driver’s seat by means of a 
lever, and it contains in its construction a safety feature pro- 
tecting the operator from the ill effects of .back-firing. The 
starter proper is attached to the crankshaft, the starting crank 
first having been removed. A short shaft is furnished which 
engages with the clutch on the countershaft and the starter is 
lined up with it. A 
chain running over 
a disc _ passes 
through a pulley at 
the corner of the 
hood. Here it is at- 
tached to a_ rod 
which is connected 
to a lever at the 
driver’s seat. A 
four-way clutch 
fitted to the crank- 
shaft prevents the 
danger of a kick. 
When the lever is 
pulled, the crank is 
spun just as if the 
hand crank were 
used, while the 
spiral spring disen- 
gages the starting 
device and brings it 
back into position. 
Referring to the il- 
lustration, the 
safety clutch for guarding against back-fire is shown at D. 
The spring B is wound around the main shaft C, the adjust- 
ing nuts A being used to regulate the tension in this spring, 
which serves to counteract the initial compression of the motor. 
The entire front part of the starter is enclosed by a dust-proof 
cap N, which is fastened to the chain pulley F by means of the 
lock stud E. The starter frame G is pinned to the pulley F, and 
when the latter is turned, the engagement of the dogs H and 
ratchet K causes the shaft M connecting between the crankshaft 
and starter shaft to be turned. In the event of a back-kick the 
dogs will prevent the ratchet from reversing its motion. Also, 
after the motor has been started, these dogs are thrown out of 
engagement with the ratchet, and hence with the starter, by 
centrifugal force. 




















Kimball starter which grips the flywheel and 
permits the turning of the crankshaft from the 
seat thus starting the motor. 


The Glenard Starter 


The National Motor Device Co., Chicago, is marketing the de- 
vice of this name. It consists of a 12-inch frictional clutch which 
is made up of two expanding rims. The width of these gripping 
rims is 1 inch and they are mounted on a guide or hanger at- 
tached to the crankcase bearing. The starter operates either in 
the flange of, or on the face of the flywheel. The frictional clutch 
works in a steel drum in connection with gears having a ratio of 
9 to 14. These gears are mounted on roller-bearings and they 
are connected by levers to the pedal.. Pressure on this pedal 
causes the expansion of the clutch by means of these gears and 
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Details of construction of the Glenard lever starter, which is attached to the 
flywheel 


link connections. This expansion forces the clutch to grip the 
drum, and further pressure then pulls the crankshaft over. 
Obviously, the greater the foot pressure, the harder the clutch 
grips and the more certain its action. Should the motor back- 
fire, the clutch releases automatically. The device is very light 
and simple of construction and is adaptable to any motor having 
its flywheel in the rear. 


The Kimball Starter 


The device recently put out by the Kimball Tire Case Co., 
Council Biuffs, Ia., is a very simple affair for turning the motor 
over by hand without leaving the seat. The main feature of this 
starter is the clamp F shown in the illustration. By means of a 
combination of levers this clamp grips the rim of the flywheel C. 
By pulling on the handle A which comes up through the floor 
of the car and which is connected to the strap B the clamp tight- 
ens up on the flywheel, thus turning the engine over. As the - 
engine starts the clamp loosens and is pulled back into its origi- 
nal position in the guard E by means of the spring D. The 
weight of the entire appliance is about 5 pounds. 


The Wilkinson Motor Starter 


This apparatus simply substitutes the pedal for the hand crank, 
and by a system of reciprocating levers enables the driver to 
start the car much easier than by the use of the hand crank. It 























Star Safety starting device 
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K-E-W motor primer, which injects an cxplosive mixture into the intake 
chambers 


is put out by the Brown & Murray Co., Detroit, Mich, Four 
studs are inserted in the side of the flywheel and a pedal is 
located so that the operator while sitting in the seat of the car 
can press down upon it, thus bringing a thrusting finger into en- 
gagement with one of the four studs. The continuation of the 
foot pressure causes the flywheel to pass through a half-revolu- 
tion and finishing the stroke past the ignition point of the most 
retarded spark. This happens except when the movement is 
arrested by an advanced spark or other pre-ignition which would 
cause the motor to rotate backward. In this case the contact 
between the thrusting finger and the stud would be instantly 
released, due to the action of an eccentric pawl or idling dog, 
one end of which is pivoted to the thrusting finger, while the 
other end drags loosely about the concentric surface. The pur- 
pose of the idling dog is to govern the course of the engaging 
end of the thrusting finger, causing it to travel in an outside 
cadius as it advances, and in an inner radius as it retracts. 
Whether the motor reverses at the beginning of the stroke, the 
finish of the stroke, or at any intermediate point the contact is 
immediately broken thereby averting possible injury to the 
mechanism or driver from back-fire. When the pedal is not in 


_ ase for starting the motor, the device is at rest, as it is mounted 


stationary, and has no contact with any of the moving parts of 
the motor. In the mechanical construction of the device two 
levers are so arranged as to impart greatest power at the time 
rhe resistance is greatest, thus equalizing the amount of power 
required to start the engine. 


Primers and Starters 


Cylinder primers are all operated along very much the same 
anes, the fuel being injected either into the cylinders themselves 
through special priming cocks or into the intake manifolds. A 
aand-operated pump is ordinarily used to draw the gasoline from 
che supply tank or feed pipe. The primer made by the North 
Gast Electric Co., Rochester, N. Y., is illustrated. The pump B 





























Arrangement of North East primer 
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acts as a suction pump to draw the gasoline from the supply into 
a mixing chamber E which is combined with the pump. After the 
charge has been brought into the pump the latter acts as a force 
pump to send it to the rotary distributer D, from which it is 
directed to the cylinder ready for its down stroke. 

Another primer which has recently been brought out is the 
K-E-W, manufactured by the K-E-W Mfg. Co, New 
York City. The gasoline is brought into the primer cylinder 
from the carbureter supply pipe. It is then forced into the in- 
take manifold through a special form of spray nozzle. An up- 
ward stroke of the handle fills the primer cylinder, and a down- 
ward stroke forces it into the valve chambers of the motor. 

Similar to the North East priming device is that of the Reagan 
Grate Bar Co., Philadelphia, Pa. In this case the pump A is 
located on the dash. The gasoline is drawn from the pipe at B 
and, by means of the pump, is forced into the distributer C, 
which directs it to the proper cylinder. 

There are a number of other makes of various forms of start- 
ing apparatus, thé details of which are not available. Among 
these are the Briggs & Stratton Co., Milwaukee, Wis.; The Dean 
Electric Co. Elyria, O.; Motor Devices Mfg. Co. La 
Crosse, Wis.; The Home Light Co., Chicago; The Motor Start- 
ing Co., Indianapolis, Ind.; Lockwood-Ash Motor Co., Jackson, 
Mich.; Wordy Self-Starter Co., Chicago; Manzel Bros. Co., 
































Regan primer, showing pump on dash 


Buffalo, N. Y.; Geisler Bros. Storage Battery Co., New York; 
Blessed Mfg. Co., Detroit, Mich., and the Pneumatic Clutch Mo- 
tor Co., Los Angeles, Cal. 





A Law Wuaic#H Farrs.—It has long been known that the law 
of Mariotte, according to which the volume of a gas is reduced 
in proportion to the pressure to which it is subjected, is not 
strictly correct. In the case of oxygen, the need of determining 
the exact amount of this gas supplied from a pressure tank for 
a given job of autogenous welding has brought to public atten- 
tion that the deviations from the law of Mariotte become very 
marked as soon as a pressure of 135 kilogrammes per square 
centimeter is approached—which is about the initial pressure in 
supply tanks—the volume being in reality considerably smaller 
than it should be according to the manometer pressure gauge. 
Measurements of the gas used from such a tank, if they were 
based on figuring its contents from the gauge readings, would 
give errors averaging 6 to 7 per cent. This was confirmed at 
a recent contest of a number of acetylene welding apparatuses 
held under the auspices of the French Union de la Soudure 
Autogéne. A series of measurements gave the first column of 
figures in the appended table according to Mariotte, the second 
column by exact weighing of the tank and its contents at the 
various pressures and the third column according to a curve 
diagram compiled from data placed at the disposal of the judges 
of the contest by a physicist, after extensive experiments by the 
latter, and serving to convert direct gauge readings into true 
volumes. The close correspondence between the second and 
third columns preclude errors in the manometer used. 

Volumes according Volumes according Volumes according 


to Mariotte. to loss of weight. to corrective curve. 
159.2 164.4 165 
167.9 169.6 170 
196 210.2 210 
236.7 250.7 250 
356 381 380.5 


—From Revue de la Soudu e Autogéne, November. 
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OWHERE is the trend of progress in the motor vehicle industry so well illustrated as in a consideration of the 


1912 Car Changes and Refinements 
changes that have taken place during the past year in a representative group of American pleasure cars. This 


N group may be well taken from the cars shown at the two New York shows, namely, that at the Madison Square Garden 
and that at the Grand Central Palace 

Outside of the adoption of what may be called the modified long-stroke motor by several of the leading builders the 
principal departures from former practice which may be noted are the construction of several new six-cylinder cars and the installa- 
tion of self-starters on motors of either four or six cylinders. 

In the way of body refinements the fore-door stands supreme. The straight line principle of body design with its sug- 
gestion of roominess and comfort has met with universal favor and has been adopted this year by nearly every builder in the 





field as the standard type of touring body. 


More luxurious upholstery has been fitted to many of the cars and accessibility 


of tools and tires has also been made a feature, the numerous points of adjustment and oiling being altered where necessary, 
so that they can be easily reached. Demountable rims have been added as regular equipment on a large number of cars. 


Improvements to be Seen in Garden Cars 


Alco Has Two Models for 1912 

There are two Alco models for 1912, the six-cylinder and the 
four-cylinder, to either of which any style of body is added. 
In the touring cars the lines have been considerably changed 
and the tonneaus have been made roomier, the seats tipped slightly 
and the cushions made thicker. Doors have also been widened. 
A specially new feature is the addition of small electric lamps, 
which are lighted automatically when the doors are opened, thus 
aiding in entering or alighting from the car at night. In the 
limousine bodies special ventilating systems have been installed 
to prevent drafts. These enclosed bodies are also fitted with 
marine windows in the back so that the driver may see what 
is behind him. The gearshift lever has been brought inside 
close to the right side and the acetylene tank has been con- 
cealed. A new body addition is the berline limousine which 
has the roof raised over the doors to make access to the inside 
easier. Window regulators are included. 


American Remains Practically Unchanged 


The additions to the line of this concern are the 22, American 
Scout, and 34, American roadster. These models have the fea- 
ture of three-point suspension of the motor and are of the 
underslung type. The four cylinders on the 20 are cast mono- 
bloc. Wheels are 36 inches in diameter and fitted with 3 1-2- 
inch tires. The price named for this model includes full 
equipment, top, tires, demountable rims and generator, which 
holds also for the 34 model. This has four T-head cylinders 
cast monobloc, valves inclosed in aluminum casings and three 
substantial crankshaft bearings. The camshaft is spur-gear- 
driven’ in order to insure silent operation, and all parts are 
splash lubricated, the oil being kept in circulation by a pump. 
The pump housing is cast integral with the crankcase, thus 
obviating all connections with the latter. The clutch is 
an inverted cone, thermoid-faced and connected to the gear- 
set by a double universal joint. The rear axle is of the same 
construction as that of the 20 model, but the wheels are 37 
inches high and have 4-inch tires. 


The Amplex Line Has a Baby 


The Amplex line for 1912, apart from the addition of the 
Baby Amplex, is identical with that of 1911, except for minor 
refinements. The upholstery is deeper, the body, with cowled 
hood and self-ventilating windshieid, is lower and broader than 
last year. The running boards have been cleared and a gas 
tank under pressure is located in the rear. The Baby Amplex is 
now in course of construction and will be ready for delivery 
around the first of May. This new model will comprise two 
body types, a roadster and five-passenger touring. The model 


H of 1911 is continued for 1912, but is designated as model K. 
Several improvements in refinements have been made upon 
this model that are worthy of mention. A new carbureter has 
been fitted for which more power is claimed, and it is pro- 
vided with a means of enriching the mixture to facilitate start- 
ing, which is céntrollable from the steering post. The gasoline 
tank, heretofore located under the front seats, is now 
suspended from the rear end of the chassis. The self-starter 
itself remains unchanged except that the piping near the motor 
is more neatly and symmetrically arranged. A mechanism ap- 
plied to the inlet pipe causes the motor to run regularly without 
misfiring, when running idle at low speeds. This mechanism is 
controlled by a iever conveniently located on the dash. Tires 
have been enlarged from 36 by 4 to 36 by 4 1-2 in front, and 
36 by 5 rear tires now are 37 by 5 inches. Booth demountable, 
rims have replaced the quick detachable. 


Atlas Makes a New Knight 


The fourth company in the United States to take up the 
Knight sleeve-valve engine is the Atlas company, of Springfield, 
Mass. This company makes two models equipped with the 
Knight invention. The only difference between them is that 
one is 130 inches wheelbase while the other is 140. The first 
takes 36 by 4 1-2 tires and the longer car 37 by 5. The engine 
is four cylinders, bore 4 1-2 by stroke of 5 1-2 inches, rating at 
50 horsepower. A dry-plate clutch, selective transmission giv- 
ing three speeds; a shaft-worm drive, floating rear axle, and 16- 
inch brake drums are some of its features. The electric self- 
starter, it is asserted, will spin the motor at high speed for 
I5 minutes. It forms a part of the flywheel and has direct 
drive, with no gears. The gearset is mounted on the rear axle 
and all transmission bearings and rear axle bearings are of the 
extra large, heavy annular type. The gears are of chrome 
vanadium steel. A universal joint is used in combination with 
a large torsion and drag-rod tube. 


Few Changes in the Brush 


The standard Brush runabouts have not been changed beyond 
the fact that the upholstery has been improved with an eye to- 
wards the greater comfort of the user of the car. The Liberty- 
Brush, ®smaller edition of the Brush runabout, has been brought 
out this year, the only difference in the two cars being in the 
upholstery work and the crankcase, which is aluminum on the 
regular Brush and cast iron on the Liberty. 


Buick Returns to Cone Clutch 


The most apparent difference between the Buick line of 1912 
and that of 1911 is the abandonment of the multiple disc clutch 
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and the return to the cone clutch principle in all models. In the 
small models, numbers 34-35, which correspond to 32-33 of last 
year, a three-speed selective transmission is used instead of 
planetary. The touring car has a slightly longer wheelbase; 
larger carbureter; 32-inch wheels in place of 30; and several 
improvements in the functioning of the engine. The chief of 
these is the arrangement of the rocker arms to make the valve 
action quieter and the installation of grease cups to improve 
lubrication. Both brakes are placed on the rear wheels instead of 
the shaft. The wheelbases of models 28 and 29 have been in- 
creased 8 and 2 inches respectively and are now 108 inches, and 
instead of having the motor, clutch and transmission gearset in 
separate units, a unit power plant now is employed. Sight feeds 
now are provided on the dash to show the operation of the oiling 
system, the fan belt is of improved design, a leather-faced cone 
clutch replaces the multiple-disc type previously employed. In 
model 43 a full floating axle has been substituted. Demountable 
rims are stock equipment in all the larger models and top, wind- 
shield and gas tank are included with all models. 


- 


Cadillac Makes Innovations 


No new chassis have been added to the Cadillac line, but a self- 
starting plant has been installed. Some changes in a mechanical 
way have been made throughout the car, the principal examples 
of this being in the larger brakes, larger intaké manifolds and 
valves and 36-inch wheels. By enlarging the bore of the cylin- 
ders for 1912 from 4 to 41-2 inches the motor now has a horse- 
power rating of 32.4, according to the S. A. E. formula, which 
is an increase of almost 8 horsepower over the motor used in 
the Cadillac cars for 1911. The equipment includes an 80- 
ampere-hour dynamo for lighting the car and operating, the 
self-starting system and supplying the current for the ignition, 
which is of the Delco distributer type. 


Cartercar Lengthens Motor Stroke 


On the Cartercar the changes are few, the greatest being that of 
the addition of a self-starting mechanism. Model R has a motor 
with cylinder measurements of 41-8 by 43-4, larger valves, 

*which are inclosed, and is equipped with top, windshield, speed- 
ometer and self-starter. This model is made in three body 
types. Model S, seven-passenger car, has all the equipment as 
above and in addition demountable rims all around. The motor 
of model S is 4 1-2 by 5 1-4 inches, with valves inclosed. 


Case Adds a 40 to Its Line 


The new feature of the Case line for 1912 is a 40-horsepower 
car known as the the Greater Case 40, with a four-cylinder motor 
measuring 41-2 by 51-4; wheelbase, 120 inches; wheels, 36 
inches; floating rear axle; pneumatic self-starter; demountable 
rims; and combination oil and electric lamps. 

Among the notable changes in Case construction a new type 
of Remy magneto is used in the ignition system; a Stromberg 
carbureter has been fitted; the cellular type of radiator is im- 
proved; roller pushrods are fitted and the valves are incased; 
there is an increase in piston displacement; a magnetic oil indi- 
cator is fitted to the dash; a gravity gasoline tank is provided for 
hill-climbing; a gasoline gauge is fitted at the top of the tank, 
and a gasoline shutoff valve is provided, which may be regulated 
from the seat. 

The clearance of the Case cars has been increased to 11 inches 
and the wheelbase has been increased to 120 inches. 


Chalmers Joins the Six-Cylinderites 


The Chalmers company has this year joined the six-cylinder 
contingent besides adding two complete lines of caf® to its 
models. One set is mounted on a chassis equipped with a six- 
cylinder motor and known as model 12, the other being fitted to 
an entirely new chassis known as the Chalmers 36. The six- 
cylinder motor has a bore of 41-4 inches and a stroke of 5 1-4 
inches. This gives a rating of 43.8 horsepower, S. A. E. The 
equipment of the six-cylinder car will include demountable rims 
and -a dash adjustment for the carbureter, as well as a self- 
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starter, if desired by the purchaser. A mechanical feature of 
this car will be the four-speed and reverse gearset, which is an 
innovation for the Chalmers company since their cars were all 
fitted with three-speed gearsets during the past year. One of 
the most important features of the new six-cylinder car is that 
there is such a marked similarity between it and the four-cylinder 
model 36 that but few new machine tools, jigs or dies are re- 
quired in its production. It is just as well equipped as 
the six-cylinder car in all respects, being fitted with demountable 
rims and dash carbureter adjustment, with the self-starter as an 
option. Among the mechanical details of the new model 36 are: 
New piston ring, which eliminates motor smoking; an unusually 
large camshaft; and push-rod tappets of extreme size; unusually 
heavy rocker arms; and a new crankcase construction which 
protects the upper parts of the motor from road dirt. 


Columbia-Knight Heads 1912 Line 


The most marked difference in the 1912 Columbia line is the 
adoption of the Knight type of sleeve-valve motor for one 
model of 38 horsepower. It has 4 7-8-inch bore, 5.5-inch stroke 


and is mounted on a chassis with 129-inch wheelbase and spe- 
cially intended for six and seven-passenger bodies. 

The cylinder heads are separate castings and are completely 
waterjacketed, there being transfer pipes to conduct the water 
from the jacket space surrounding the wail to the jacket space 
of the head. The operation of the sleeves is accomplished by 
an eccentric shaft driven by silent chain from the crankshaft. 














The Oakland runabout proposition for 1912 has a racy look 


These sleeves have a stroke of 1 1-8 inches, thereby giving a 
travel of 93 feet per minute. The sleeves are set to reciprocate 
so that one is approximately 70 degrees in advance of the other. 

Another new Columbia model, also 38 horsepower, with T- 
head cylinders provided with poppet valves on opposite sides, 
is also included in the 1912 line. This also is built in a chassis 
intended for a seven-passenger body. In this body the change- 
speed and emergency-brake levers are in the center of the floor- 
board for left-hand operation. On the motor is located a 
power-driven pump for inflating the tires, and it also maintains 
pressure on the gasoline tank carried beneath the rear of the 
chassis. 

Corbin Line Practically Unchanged 


The two 1911 Corbin models have been continued this year 
with very few changes. Each is a characteristic type, but the 
two are radically different. The 30 uses a unit motor and 
gearset, the unity being éstabiished by a continuous lower 
casting for the two parts. Another characteristic is that the 
camshaft with the tappets is carried in a separate housing which 
bolts to the side of the crankcase. 

On the Corbin 40 is a conventional design with twin-cylinder 
castings of T-design, the stroke-bore ratio being 1.5 to 1. In 
this model the motor and gearset constitute a separate unit; 
the rear axle housing is a steel stamping and the differential 
with its pinion and shaft is carried as a unit in the axle housing. 


Elmore Adds Accessories 


The Elmore cars have an arrangement of the distributer by 
which each pair of cylinders is served independently, to facili- 
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tate throttling down to low speed. Full floating axles are 
used on the larger cars and semi-floating in the others. The 
gas distributor is driven by a silent chain from the crankshaft 
instead of by gears as in previous practice. The distributor 
gate, which has heretofore been placed horizontally along the 
distributor shaft, for the coming season is vertical in order 
to prevent any chance of binding. Like the distributor shaft, 
the magneto is driven by a silent chain instead of gears and 
appears this year on the right side of the motor instead of on 
the left side as formerly. There has been a radical change in 
the clutch, which this year is of the expanding-band type oper- 
ating in oil instead of the multiple-disk form employed in 
previous models. All levers are inside the body this year. 


E-M-F Lengthens Wheelbase 
The principal change in this year’s E-M-F has been the 
lengthening of the wheelbase 4 inches to 112 inches. This year’s 
cars have a dropframe, longer wheelbase, improved spring sus- 
pension and demountable rims as regular -quipment. The gear- 
shifting and emergency-brake levers at< <rranged inside of the 
body, and the brake-control rods and levers are brought inside 
the chassis frame at the rear and their design and operation 
improved. 
Everitt Has New Six and Four 


To the 1912 Everitt line have been added two new models, the 
six-cylinder and another four-cylinder of 26 horsepower with 
bore of 4 inches by 4 3-4-inch stroke. The entire six cylinders 

















Comfort is the keynote of the Oldsmobile touring car 


are cast in one block, together with the upper half of the crank- 
case and the inlet and exhaust manifolds. It is of the L-head 
type, and while the cylinder casting is very intricate, it pre- 
sents_a very simple appearance. The motor in the new four- 
cylinder model is of the same cylinder dimensions as given 
above for the six. Honeycomb radiators have been placed on 
the two new models. Their equipment includes a Disco self- 
starter. 

Among the other 1912 refinements of the Everitt may be men- 
tioned valves inclosed in a dust-proof case with an aluminum 
cover held in place with two small hand wheels; push-rods 
and guides of larger diameter and longer, which increases the 
bearing surface; motor crankshaft larger and stronger through- 
out; connecting rods longer, increasing the angle of pressure; 
and the babbitt cast into the big end of the rods instead of die- 
cast and fitted into them. In the oiling system the reservoir 
is removed from the side of the cylinder casting and placed on 
the left side of the lower half of the crankcase; the oil reser- 
voir is provided with an indicator showing the oil level at all 
times; there is a cored passage extending from the valve side of 
the motor to the opposite side between the center cylinders and 
the inlet pipe of the carbureter is secured or flanged to this 
passage in a neat fashion. There are two combined breathers 
and fillers, one on the engine gearcase cover and one on the 
right-hand side at the rear of the crankcase. 

A removable section in the floor board has been provided, 
giving access to the grease cups on the torque tube yoke; and 
this yoke is pivoted on hardened and ground pins operating in 
bronze bushings. The old model 30 has been retained, the ton- 
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neau having been made much roomier. New features on this 
model are the addition of an adjustable clutch pedal and the 
provision for opening of the right fore-door to admit the 
driver from the right side of the car. 


Flanders Uses Three-Speed Gearset 


The Flanders 20 has been continued for the present year and 
has had no changes of a radical nature incorporated in its con- 
struction. There are several improvements in the motor, how- 
ever, which render its various features more accessible and in- 
crease its power. The exhaust pipe is no longer cast integral 
with the cylinder, but is a separate feature, as in the E-M-F 
motor. The inlet manifold also is slightly changed so that the 
carbureter is brought back a little to. make room for the mag- 
neto, which now occupies a more accessible position just to the 
rear of the front motor support. This change has necessitated 
the removal of the water pump to the front of the front cross 
support of the motor on the left, where it, too, is more ac- 
cessible. Instead of a cast-iron crankcase an aluminum one is 
now employed and the oil reservoir is cast integral with it. 
The steering mechanism has been changed to an improved worm 
and: sector design. ? 

A rubber band has been inserted in the periphery of the clutch 
under the center of the clutch leather to promote smooth en- 
gagement. The transmission gearset is redesigned, converting 
it into a selective type of three forward speeds instead of a prog- 
ressive design of two forward speeds. Brakes have been ren- 
dered more efficient by changing from the two internal expand- _ 
ing shoes arranged side by side to an internal and external 
design. Fore-doors have been added to all the models with the 
idea of bringing the body construction up to date. 


Franklin Quits Auxiliary Exhaust 


The omission of the auxiliary exhaust marks the greatest 
change in the Franklin air-cooled line for the coming season. 
This port, through which 70 per cent. of the exhaust gases for- 
merly passed, has been dispensed with in order to cut down the 
manifold complications which were directly due to its use. A 
new oiling system has been installed in place of the Hancock 
force-feed oiler, which was in use during the past year. The 
system now used is also of the force-feed type, but is of a re- 
circulating type. A change in conjunction with the valves, which 
are located in the cylinder heads, is that they set directly in the 
cylinder head and are not held in cages as formerly. On the 
ignition a governor is used to care for the timing of the mag- 
neto spark on all but the smallest model, which is built with a 
fixed spark. The five Franklin models maintain the square 
motor. Another detail is that the bore of model H, which was 
4.5 inches in 1911, has been reduced to 4 inches for the coming 
season. A new Franklin car has found its way to the market 
this year. It is a six-cylinder product and is rated at 40 horse- 
power, having a bore of 35-8 inches and a stroke of 4 inches. 
It is known as model M. All models are of the fore-door type. 


Garford Brings Out a Six 

The leader of the Garford 1912 line is a six-cylinder model, 
the motor of which is cast in two sets of three cylinders each. 
The measurements are 41-4 by 51-4 inches, giving an S. A. E. 
rating of over 43 horsepower. The engine is of the L-head 
type with double-point Bosch ignition. By casting the cylinders 
in threes instead of singly or in pairs it has been found possible 
to reduce the size and weight of the crankshaft and to increase 
the oiling facilities as well as water circulation. The car has a 
wheelbase of 135 inches. A dash adjustment for the carbureter 
has been designed: The four-cylinder models have en bloc 
motors; wheels, 34 by 41-2 inches; wheelbase, 118 inches. 

Another new model, G 12, a four-cylinder of 34 horsepower, 
is also included in the 1912 line. The new Garford 30 greatly 
resembles the 30-horsepower model manufactured by the Gar- 
ford company two years ago, and resembles the model 40 of 
19Ir and 1912, except that its cylinders are cast en bloc; and 
the dimensions are smaller throughout. 
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The Haynes 60-horsepower Model 21 touring car 


Haynes Embodies Refinements 
Model 21, which is the feature of this year’s product of. the 


Haynes company, embodies several refinements on the model. 


20 of the previous year. It has been made larger in every way, 
the bore being 41-2 and the stroke 51-2, while the wheelbase 
is lengthened to 120 inches as against 114 inches on the model 
20. Various mechanical refinements have also been made on 
the motor with a view of making everything as accessible as 
possible. The magneto is mounted in a higher position and 
gauges fitted on the gasoline tank. The braking surface has 
also been markedly increased, the drums having been made 21-2 
inches in width as compared to 2 inches last year. By carrying 
the radiator 2 inches lower than formerly and by dropping the 
body slightly there has been considerable lowering of the center 
of gravity and the car appearance has been improved thereby. 
The intake manifold was T form and it has been changed to a 
Y. The oil pump last year was located between the base of the 
crankcase on the flywheel, but now the case has been extended 
rearward and the oil pump is carried on the side of the case 
beneath the motor arm. Last year the fan pulley on the for- 
ward end of the pump and magneto shaft was in front of the 
timing-gear housing. This year it is back of the timing- 
gear housing, and the fan is now carried on a lever on 
the front cylinder casting. The size of the wheels has been 
increased from 34 inches to 36 inches, while the steering post 
has been mounted on Timken roller bearings. A fitting which 
is placed on the motor this year is a shelf on which any make 
of magneto generator may be fitted by merely drilling the re- 
quired holes to hold it in place. The steering wheel has been 
changed from an 18-inch mahogany wheel on an aluminum 
spider to a solid rubber wheel of the same size. 


Few Changes in Hudson Chassis 


Changes made on the Hudson for 1912 are chiefly in the 
line of refinements, but in a few cases relate to some important 
units. Thus the wheelbase has been lengthened 1 inch to 115 
inches; the compression of the motor has been increased by 
about 10 pounds, the change-speed gearset and rear axle are of 
heavier construction and the length of the clutch lever is ad- 
justable to suit the driver. The valve tappets are increased in 
diameter to give a greater life and quieter operation; the valve- 
spring pressure has been reduced so as to lessen wear and noise 
in valve operation. The oil filler pipe has been taken from 
the left front motor arm and mounted on the right rear. 

On the water pump is a large marine type grease cup used to 
prevent leakage of water through the cup. The radiator, in- 
stead of being direct from the cross member of the frame, rests 
on leather pads and is attached direct to the side frame mem- 
ber and it has a drain plug placed in the bottom of the tank. 
The cylinder casting has been changed so that the intake mani- 
fold is not waterjacketed and is made of greater length, thereby 
giving a lower support for the carbureter. In the clutch the 
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bronze driven disks with cork inserts have been replaced with 
steel stampings fitted with cork inserts. A gearset improve- 
ment is that a sump is now cast in the bottom of the case and 
is intended to receive any sediments or chips that might 
accumulate. A drain plug is provided in the sump. The 
equipment contains, among other things, the Disco self- 
starter, which is part of the stock product, and draws upon the 
acetylene tank to start the engine in any weather. The cross 
section of the tires has been increased from 3 1-2 to 4 inches. 
The toolbox is now placed in an accessible position on the run- 
ning board, as is the reserve tire bracket; and another bracket 
of original construction holds down the top when folded. 


Inter-State Develops a 50 


The Inter-State 50, with some new refinements, is the feature 
of the 1912 line put out by the Inter-State Automobile Com- 
pany. This car is equipped with a four-cylinder motor, meas- 
uring 5 by 6 inches, of the T-head type. The cylinders are 
cast in pairs, but in other respects the car corresponds with the 
rest of the line. The wheelbase is 124 inches and the wheels 
take 36 by 4 tires. The selective transmission gives four for- 
ward speeds. . Double high-tension ignition is used with a U. & 
H. magneto. The 40 of last year is succeeded by a car with a 
motor 4 I-2 by 5 1-2 of the L-head type. The four cylinders are 
cast en bloc instead of in pairs. There are no external 
manifolds, these being cast integral with the cylinders. Valve 
springs and push rods are inclosed and the valves are inter- 
changeable. Cooling is maintained by means of a centrifugal 
pump operated by spiral gears. 

Lubrication has been slightly altered. The spiral-gear-driven 
oil pump is located in the bottom of the oil pan and provided 
with a distributor gear which supplies each bearing by an in- 
dependent line. Last year the pump was placed on the side 
of the crankcase. The ignition of the motor has been changed 
to the Aplco dynamo-motor system, by which ignition, starting 
and lighting are obtained. A carbureter of special design is 
fitted and there also has been a change in the location of the 
clutch by which it is made a unit with the flywheel. 

The gearset is a separate unit instead of being combined with 
the clutch as last year. A floating rear axle is employed ‘in- 
stead of the semi-floating design and the emergency brakes are 
of the internal expanding. type instead of external contracting 
as used previously. The wheels have been increased 2 inches in 
diameter, making them 36 by 4 inches instead of 34 by 4. 

In the model 50 chassis the motor has been increased in size 
from 43-4 by 51-2 to 5 by 6 inches bore and stroke and the 
new lubricating and cooling systems employed. 


Jackson Refines All Models 


The four leading models of the Jackson 1912 line have been 
subjected to numerous changes from last year. Model 26 has 
a wheelbase of 110 inches, an increase of 10; rear springs are 
81-2 inches longer. Model 32 is made 5 inches longer and is 
now 110 inches. The rear axle construction is heavier; the top 
of the differential case is removable; springs are heavier; a 
larger exhaust pipe; larger carbureter; wider tonneau. Model 
42 had 8 inches added to its wheelbase, being now 118 inches. 
It also has a yoke suspending by long arm to the drive shaft 
tube; springs are 2 inches longer and the bumpers are placed 
inside the front springs, so that they operate against the axle 
instead of the base of the springs. The body is lower and 
wider and is equipped with fore-doors. Top, windshield and 
gas tank are regular equipment with models 42 and 52. Model 
52, with a wheelbase lengthened from 120 to 124 inches, has 
16-inch brake drums in place of 14; is fitted regularly with 
demountable rims. Nickel plating and black enamel have largely 
taken over the place formerly occupied by brass in all models. 
The whole Jackson line now has motors with inclosed valves; 
brace rods between the lamps, three-blade aluminum fans oper- 
ating on plain bearings and a change has been made in the - 
control levers so that the emergency brake is placed in front 
of the speed lever, giving more knee room. 
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Knox Builds Long-Stroke Motor 


The Knox company have continued the line of cars which 
have been presented for the past year and have made no radical 
changes. Refinements of body design have been incorporated, 
but otherwise the models of the past season are still continued. 
A feature of interest, however, is the addition of a motor of 
slightly higher stroke-bore ratio than any which have hereto- 
fore been put out by the Knox factory. This new chassis, which 
is known as the model R-45, has a bore of 5 inches and a stroke 
of 5 1-2 inches. The motor has four singly-cast cylinders, 
with integrally-cast water jackets) The cylinder heads 
are removable and the valves are of the flat-seated type, 
according to the usual Knox practice. The valves are located 
in the heads and are operated from a rocker arm. The lubri- 
cation of the new motor is effected in the same manner as has 
been the Knox custom in the past. Ignition is by two inde- 
pendent systems, one set of spark plugs being operated by a 
Bosch D-4 magneto, while the other is connected to a Columbia 
battery set and a four-unit Connecticut coil. 


Locomobile Bodies Beautified 


With a few exceptions, there have been no changes in the 
Locomobile line for the season of 1912. The design of the 
bodies has been changed to a slight degree with the idea of 
beautifying the cars. 

The leading change in the car is the new rear axle in which 
the differential housing is a one-piece steel casting and into 
this are pressed the alloy steel tubes which extend outward and 
carry the wheel hub. 

Spring shackles have been fitted with grease cups and an 
auxiliary oil tank located under the front seat connects by 
a shut-off valve to the crankcase lubrication and so furnishes a 
supply of oil for emergencies. 


Lozier Improvements in Minor Details 


Except for a few slight changes, which a strenuous and suc- 
cessful racing season has shown to be expedient, the 1912 Lozier 
models are identical with those of last year. Among the refine- 
ments attention may be called to the all-steel spiral gears, 
which have replaced the spur type rawhide timing gears. In- 


stead of using exhaust pressure to force the gasoline to the. 


carbureter a small plunger pump located just behind the left 
front leg of the motor and driven off the camshaft is provided. 
An extra brace is fitted between the top of the fan support and 
the front cylinder of the four-cylinder motors. 

The radiator is provided with bypasses so that water is not 
forced out through the overflow when traveling at exceedingly 
high speeds. Adjustable clutch and brake pedals have been 
adopted. A large grease cup is attached to the left side frame 
member with a flexible tube to conduct the grease to the uni- 
versal joint housing. 


Many Refinements in the Marmon 


Numerous minor improvements mark the Marmon 32 chassis as 
compared with last year. A two-spark Bosch ignition system 
has been fitted with spark plugs carried in the valve caps. An 
addition to the non-splash oil system is that the pump feeds 
direct to the two front camshaft bearings. Greater accessibility 
of the valves is obtained by having the intake water pipe enter 
the casting horizontally instead of at an angle of 45 degrees. 
In this way the water pipes are higher than formerly. An air 
adjustment for the. carbureter is now mounted on the dash. 
Spark and throttle levers on the steering column work on a two- 
segment instead of on a friction quadrant. Clutch operation has 
been facilitated by shortening the clutch rocker shaft and sup- 
porting it at the left end from a bracket on the cross member 
of the frame. . 

An entirely new bevel gear differential of Marmon construc- 
tion is used on the rear axle. The bevel gear on the differential 
is simply a ring of teeth which bolts to the differential casting. 
This gear has been made in a ring form in order to reduce the 


THE AUTOMOBILE 43 


amount of metal in it and consequently reduce the amount of 
vibration in the gear when running. This has all been done 
with the object of getting a quieter action. A neat method is 
provided to adjust the pinion with reference to the differentia) 
bevel: The pinion shaft is carried in a ring which threads 
into the housing. The outer face of this ring is serrated and 
meshes with a worm, the upper end of which extends through 
the differential housing. By turning this worm the. adjustmem 
can be effected from the outside. 

There is now a support for the steering column at the dash; 
a race of Shaefer ball bearings in the top of the steering yoke 
carries the car load; a hardened pin is used to secure the end 
of the tierod to the steering arm, the eye hole in the arm being 
bushed; and the end of the tierod is threaded and clamped fo: 
adjustment. Brake drums are increased in size and adjustable 
stops fitted to regulate brake operation. 


Marquette Just Brought Out 


The Marquette car has been introduced by a combination uf 
the Rainier and Welch Detroit companies. There are two model 
of the car, one having a 5-inch stroke and a 5-inch bore, the 
other having the same bore, but being slightly longer in stroke 
this dimension being 5 1-4 inches. The smaller model of chassis 
to which there are four types of bodies under the name o' 
models 22, 24, 25 and 27 respectively, are of the two-passenge’ 
runabout, four-passenger touring, five-passenger touring ane 
seven-passenger touring. types. The motor is of the four 
cylinder type and is rated at 40 horsepower. It has a comer 
clutch of 16 inches diameter and a three-speed and reverse 
gearset of special heat-treated chrome nickel steel. The rear 
axle is of the floating type and runs on ball bearings througb- 
out. The wheelbase of this car is 122 inches and the tread 
56 1-2 inches standard, but there is an option of 60-inch tread. 
if desired, for Southern customers. The same size of tires are 
used on both front and rear wheels instead of larger tires m 
the rear as employed last year. This, combined with the de- 
mountable rims, makes tire changes easier. 

The larger motor, model 28, differs from the smaller mainly 
in its increased size, the horsepower being rated at 45. The 
details of construction of the two chassis are similar excep 
thet in the larger model the gearset furnished is of the four- 
speed and reverse type. Splitdorf ignition is used and the clutch 
has been changed from multiple disk to cone with spring inserts 
The gearset has been redesigned with a view to accessibility and 
it is now possible to remove it from the car without disturbing 
the body. 


Matheson Introduces Series C 


New body design with flush panels, lower seats, additiona) 
storage for luggage and numerous other refinements is one of 
the features of the Matheson 1912 cars. The hood is of sheet 











Matheson touring landaulet is a model of comfort 
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aluminum; fenders of sheet aluminum; running boards 1 inch 
wider and 11-2 inches lower and cleared from end to end. 
Springs are of silico-manganese steel; ignition is by the Bosch 
two-independent system, firing one set of plugs by magneto and 
the other by battery. The cars take 36 by 41-2 or 37 by 5 tires 
all around. The steering column is 17-8 inches in diameter 
and the control levers are inclosed in an aluminum housing in 
the center of the driver’s well. The dash is cleared of every- 
thing but independent coil, gas pressure and oil gauges and the 
compression release lever. The rear axle and transmission 
housing is increased in size and made stronger and the trans- 
mission is separated from the differential, gears. 


Maxwell Special Feature of 1912 

The Glidden Tour winner is the feature of the Maxwell line 
for 1912. This model, known as the Special, is entirely new. 
The motor is rated at 36 horsepower and is 41-4 by 5 1-4 inches, 
a bore-stroke ratio of 1.23 to 1; self-contained oiler of the 
horizontal trough type; Columbia radiator and hood; Strom- 
berg carbureter; Bosch ignition; 51-inch springs; 14-inch brake 
drums; full floating axle in the rear and drop-forged I-beam in 
front; 17-inch steering wheel and 81-2-inch cushions are other 
features. The wheelbase measures 114 inches, tires are on quick 
detachable rims, and the equipment includes gas headlights with 
generator, oil, dash and tail lamps, horn, robe rail, etc. 

The Mercury model has an adaptation of the trough oiler; 
Bosch ignition and an adequate luggage carrier for a runabout. 
The Mascot model, which is practically a continuation of model 


I, has its reservoir cast integral with the motor, is lubricated by © 


self-contained rotary splash system, and, like the other two 
models, has the new radiator and hood design, a ventilated fore- 
door body with control levers inside and irreversible worm- 
and-sector steering-gear springs of special English steel. The 
roadster of this model has an attractive body of French design. 
The Messenger, in roadster body, is a development of the old 
AB model. 
McIntyre Increases Length of Stroke 

The changes in the McIntyre chassis for 1912 are of consid- 
erable importance. Model F 12, which is almost a counterpart 
of last year’s A5, has had its stroke increased from 4 1-2 to 5 
inches. The thermo-syphon cooling system of the motor has 
been displaced by a forced circulating system having a cen- 
trifugal pump. A Briggs magneto is the feature of the dual 
ignition system. The wheelbase has been increased from 110 to 
114 inches; tires are increased from 32 by 3 to 34 by 31-2 inches 
and fitted on demountable rims. 


Mercer Makes Many Mechanical Modifications 
Mechanical changes of note mark the new line of Mercer cars 
for this season. The touring cars are fitted with,a four-speed 
and reverse gearset in place of the three-speed type that was a 
feature of last year’s line. The direct drive is on third speed 
with the new gearsets. The motors on the chassis to which the 
touring bodies are fitted have had their diameter increased by 
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1-8 inch. This gives a bore of 41-2 inches and a stroke of 5 
inches. The bore and stroke of the runabout models remain 
the same, the bore being 4 3-8 inches, while the stroke is 5 inches. 
The touring car also differs from the roadster in that it has a 
four-speed gearset, which is something new with the Mercer. The 
clearance has been increased 11-2 inches. The wheel-base on 
the touring car has been increased from 115 to 118 inches. A 
transmission brake, having shoes which are faced with cast iron 
and thermoid, has been fitted to the new cars. Demountable 
rims are now fitted as a regular part of the equipment of the 
Mercer cars and the ignition is effected by Bosch two-point 
magneto with two sets of spark plugs on the touring models and 
one set on the runabouts. 


Mitchell Adopts New Style Motor 


All 1912 Mitchell cars are equipped with a motor differing 
from that used in previous models. The old valve-in-the-head 
style has been abandoned, being superseded by an L-head type. 
Whereas formerly the motors in all cars were of the same size, 
for this year there will be two sizes. On all models except the 
six-cylinder ones, the motors are 33-4 inches by 51-2 inches, 
while the sixes have engines with dimensions of 4 1-2 inches by 
5 inches. Models which are brought out for the first time are 
the 28-horsepower four-cylinder runabout, the 48-horsepower 
six-cylinder runabout, the 48-horsepower six-cylinder five-pas- 
senger touring car and the 60-horsepower seven-passenger six- 
cylinder touring car. New body types are in evidence on all 
cars, the runabouts being equipped with fore-doors for this 
year. The control levers are also in the center on all models. 
The five-passenger four-cylinder model of last season is con- 
tinued—the only valves-in-the-head motor in the entire line. 

The three new motors are the same in general design, the 
only difference being in the size and number of cylinders em- 
ployed. Models 2-four and 4-four have the same motor whose 
four cylinders are 3 3-4-inch bore by 5 1-2-inch stroke, making 
it a comparatively long-stroke motor with a ratio of nearly 1.50 
to 1. A new magneto coupling is used, so arranged that the 
armature setting of the magneto may be easily adjusted. 

The chassis as a whole is of the two-unit type instead of the 
three-unit type used last year. The power unit consists of motor 


: and clutch suspended at three points, the two rear points of 


suspension being bolted to the frame directly in front of the 
clutch and supported upon a pivot in front. The gearset and 
rear axle comprise the other unit. There has been a change 
making for greater accessibility in the clutch, where three coil 
springs are used with adjusting nuts outside of the springs in- 
stead of one with the adjustment inside. 

The axle is of the floating type instead of semi-floating and a 
new arrangement of the differential housing allows adjustment 
of the driving gear through caps on each side of the differential. 
The Elliott design of front axle has been adopted for 1912 so that 
the tie-rod is at the rear instead of in front of the axle. 

The 2-four has a wheelbase of 100 inches and 32 by 3 1-2-inch 
tires. The 4-four is the same chassis except for the wheelbase, 
which is 115 inches. The 5-six and 2-six have six cylinders of 
the same size as the foregoing models, but with the gearset amid- 
ships instead of on the rear axle and a wheelbase of 125 inches 
with 36 by 4-inch tires. The model 7-six, upon which is fitted 
the seven-passenger touring body, has a six-cylinder motor of 
41-2 by 5-inch bore and stroke with a wheelbase of 135 inches. 


Moline Continues Long Stroke 


The Moline factory has not made very many changes of note, 
the chief departure includes an increase in the size of the 
water circulating pipes and in the design of the radiators from 
the vertical round-tube type to the flat-tube type. Pushrods and 
valve stems are enclosed for quietness, and grease cups are now 
attached to spring shackle bolts. 

Prest-O-Lite self-starting device and dash adjustment for the 
Schebler carbureter have been added to standard equipment. 
Tires have been increased from 36 1-2 by 3 1-2 to 36 by 4 inches. 
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Moon Introduces a New 40 


The current feature of the Moon line is a 40-horsepower auto- 
mobile which has been added for 1912. All the other models are 
continued with a few changes. The new car has a wheelbase of 
120 inches; motor, 41-2 by 5, of the T-head type; full-floating 
rear axle of a new one-piece style. The transmission is suspended 
on the main frame by four arms; bearings are imported; Disco 
self-starter ; control levers inside; body lower hung; nickel trim. 
Demountable rims, gas tank and combination oil and electric 
lamps are standard equipment. The springs are 4 inches longer 
in front and 6 inches longer in the rear. The 30-horsepower car 
has slightly larger motor (41-2 by 5 instead of 43-8 by 5), a 
wheelbase lengthened from 114 to 116 inches and takes 34 by 4 
tires in place of 33 by 3 1-2. 


National Adopts a Left-Hand Drive 


A new long-stroke motor, left-hand drive and center control, 
demountable rims, self-starter and electric lights are the new 
features of the National automobiles for 1912. The bodies are 
built lower and 10-inch upholstery is used in the seats. The new 
engine, which has a 47-8-inch bore and 6-inch stroke will be in- 
corporated in two body styles, one a roadster and the other a 
touring car, which, however, do not differ in detail from the 
well-known National 40 with the 5 by 511-16-inch motor. The 
newcomer greatly resembles the 40 except that its wheelbase is 
longer, the measurement being 128 inches, whereas the 40 is 124. 

. 


Oakland Makes Many Changes 


Among the important changes incorporated in the Oakland 
cars for this year, the most radical, those in body designs, de- 
serve special notice. Unit-power piants and three-point suspen- 
sion are used in all models except one. The cone clutch has 
been replaced by a multiple-disk clutch and the gearshift lever 
located on the inside providing right-hand control. Sight feeds 
are fitted on the dashboards and the fore-door type of body is 
used on all chassis. The stroke of the 4 1-2 by 5 motor has been 
lengthened to 5 1-4 inches and an entirely new motor having a 
bore of 4 1-8 inches and a stroke of 4 3-4 inches has been added. 
Features of the new model worth accentuating are the inclined 
position of the unit power plant in the frame, insuring straight- 
line drive; the propeiler shaft inclosed in a torque tube which is 
reinforced by diagonal radius rods; adjustable driving gear bear- 
ings in the rear axle; brake rods arranged inside the frame; and 
control levers inside the body. 

The sociable roadster which has been brought out by the Oak- 
land company is an innovation worthy of note in that it allows 
three persons to be seated comfortably side by side, having a 
seat 46 inches in width. 


Ohio Adds Electric Lights 


The standard 112 Ohio chassis is almost identical with that of 
1911 except that the motor has a bore and stroke of 4% by 4% 
inches, a Bosch dual magneto, and the wheels are increased from 
34 to 36 inches in diameter and equipped with quick demountable 
detachabie rims. By increasing the cylinder dimensions, which 
previously were 4 by 4% inches, the motor is claimed to be in- 
creased in power from 33 to 40 horsepower. 

The only change of note in the Ohio cars is that an electric- 
lighting system has been added to the equipment. On the stand- 
ard chassis any one of four body types is constructed. These 
bodies are the raceabout, the roadster, the four-passenger touring 
car and the five-passenger touring car. The four-cylinder motor, 
with a bore of 4% inches and a stroke of 4% inches and with 
unit power plant and three-point suspension, remains practically 
unchanged. 

The new speedster model is similar to the standard model in 
design, but the motor has a 4 15/16-inch bore and 434-inch stroke; 
it is equipped with a double distributer magneto, has an addi- 
tional hand oil pump and auxiliary oil supply tank; the® wheel- 
base is 105 inches; tires are 32 by 4 and mounted on racing rims, 
and the rear springs are 43 inches long and 2% inches wide. 
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Cadillac 1912 limousine shows trim lines 


Refinements Mark 1912 Oldsmobiles 


Oidsmobile models for 1912 have undergone but few changes, 
these being in the line of refinements and weight reduction. For 
instance, the weight of the Autocrat cars has been reduced by 
from 350 to 400 pounds, by utilizing aluminum casings for the 
various units, such as transmission housing, basechamber and 
so on, while the clutch and the transmission have been reduced in 
size. The motor has been fitted with a compression release 
operated by cams on the exhaust camshaft by which the exhaust 
valves are raised slightly from their seat to relieve compression 
in starting. 

The changes in body designs apply to all models and consist 
of fitting ventilators to the fore-doors and finishing caps on 
the hubs by which the hub caps are made to extend above the 
base of the spokes to cover the bolts. In addition to wiring the 
bodies for electric lighting, an automatic gas-lighting system is 
instalied, the control valve of which is a needle valve to pre- 
vent leaks in place of the usual shut-off cock. The tourabout 
body has a cast aluminum dash into which these lamps are sunk. 
An addition to the line of the company is the Defender series, 
constructed along similar lines to the successful Autocar. The 
Defender type takes the place of the Oldsmobile Special, which 
has been discontinued, to make room for a type more remote in 
price from the Autocrat class than were the Specials. The De- 
fender has a four-cylinder motor of long stroke, the di- 
mensions being 4-inches bore and 6-inches stroke, a stroke-bore 
ratio of 1% to 1. The wheelbase is 116 inches with 36 by 4-inch 
tires. In ail other respects the chassis corresponds with the other 
two models. 


Minor Refinements in Overland Chassis 


On all four models of the Overland—s8, 50, 60 and 61—fore- 
door bodies are used with the steering column on the right side, 
but the emergency brake lever and change-speed lever are in the 
center of the floor boards to be operated with the left hand. All 
four chassis are four-cylinder types with the gearset and rear 
axle a unit. The aluminum intake and return water pipes have 
been increased in efficiency from 25 to 75 per cent. Using sepa- 
rate cylinder castings permits of the regular use of five-bearing 
crankshafts in all models. A motor improvement in Model 58 
is inciosing the exposed ends of the valve tappets and valve 
stems. This has been done by a cylindrical covering formed in 
halves, and these held together by spring clamps. An important 
valve improvement is a packing at the lower end of the valve stem 
guides. This packing is contained in the coned end of the guide 
and is held in place by a steel washer which is in turn supported 
by a spring surrounding the valve stem. In order to prevent oil 
leaking out from the upper ends of the tappet guides, due to the 
pumping action of the tappet in its bushing, two vertical oil re- 
turn grooves are cut in the bushing, and at the top of these 
grooves is an annular space surrounding the tappet. The oil 


lifted by the tappet coliects in these grooves and flows down- 
ward. 
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Wheels have been made heavier on all models. On Model 61 
a new form of gear-shift is employed which eliminates the side 
movement of the lever, an important feature where these levers 
are placed between the passengers in the front seat. 


Packard Six Features That Line 


The six-cylinder Packard car which was put on the market in- 


the middle of the summer is being produced in conjunction with 
the Models 18 and 30, which have been the Packard mainstay 
for years. The six incorporates many new features of design in 
the motor. It uses twin-cast cylinders with opposite valves, but 
employs a three-point suspension, a trunnion in front and rigid 
supports on the side frame members at the rear. Instead of the 
three-part Packard crankcase there is a two-part casting which 
is continued rearward and entirely incloses the dry-disk ciutch 
and flywheel and it is continued further to the rear, forming a 
bearing for the rear end of the clutch shaft. The motor differs 
trom previous Packard types in that it uses a non-splash circulat- 
ing oiling system and a gear pump delivers this oil to the four 
crankshaft bearings, to the two front camshaft bearings and to 
the magneto shaft bearings. By drilling the crankshaft oil is 
led to the six lower connecting rod bearings. A 5-gallon aux- 
iliary oil tank is carried on the left side of the crankcase and 
teeds by a vacuum flow into the case. 

The adoption of the Bosch high-tension duai outfit marks the 
only change in the ignition system. The rear axle is made as a 
unit with the gearset, but differs in construction in that the gear- 
box is a detachable unit and the differential housing a one-piece 
oval-shaped casting. 

The most important change in the four-cylinder car is that the 
crankcase construction is identical with that in the six, namely, 
meorporating the flywheel and clutch. Three lengths of wheel- 
bases are employed on all three models—114 inches, 123.5 inches 
and 129.5 inches. 


Palmer-Singer’s New Brighton Model 


The Palmer & Singer Manufacturing Company is placing on 
the market a new iittle-six, called the Brighton. This car differs 
from the former 40-horsepower model made by the company in 
that the cylinder measurements are 4 by 5 inches as compared 
with 4 by 434. The cylinders are cast in blocks of three and 
have valves 1% by 5/16 inches. Lubrication is by splash, the 
supply being shown by means of a visible oil indicator which is 
integral with the motor. There is a large centrifugal water 
pump and a belt-driven fan. There are two independent sets of 
brakes of the internal expanding type, both located on the rear 
axle. The spark and gasoline controi parts are fitted with uni- 
versal points throughout. A gasoline pressure system is fitted, 
all pipe connections being solderless and the tank having a 
capacity of 23 gallons. The transmission is of the three-speed 
type, whereas in the older 6-40 model there were four forward 
speeds. The weight of. the car has been reduced to 3,000 
pounds, or 500 pounds less than its predecessor. 


Peerless Brings Out Two New Chassis 


The Peerless factory has brought out two new chassis for 
the season of 1912. The smaller of the two is fitted with a 
motor of 4%4-inch bore and 6-inch stroke, while the larger has 
a bore of 5 inches and a stroke of 7 inches. The. two new 
chassis are rated at 38 and 40 horsepower. All of the new six- 
cylinder motors have seven instead of four main bearings, 
which are strapped in a conventional manner to the upper half 
of a horizontally-split crankcase, the lower portion of the case 
simply acting as an oii pan for the splash lubrication employed. 
The motor is suspended direct from the side members of the 
main frame by two I-beam drop forged cross-members, while 
the gearset rests on an individual sub-frame suspended from 
two heavy channel steel cross-members arranged amidships of 
the main frame. 

Another new feature of the six-cylinder models is that at a 
nominal extra charge the car can be made for left-hand drive 
instead of the conventional right-hand. To make this possible 
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the oiler no longer is cast integral with the crankcase of the 
motor, but is a separate unit with the crankcase adapted for its 
attachment on either side. The Bosch double-synchronized igni- 
tion system has been adopted. 

About 33 per cent. of the chrome tan leather facing of the 
expanding clutch is occupied by cork inserts; the brake control 
shaft now crosses the top of the change gearcase, necessitating 
slight changes in the shape of the removable inspection plate; 
improvements have been made in the spring design by increas- 
ing the number of leaves and making them thinner so that now 
they are slower acting and more shock absorbing; in the six- 
cylinder 60-horsepower car the valves have been increased from 
I 7-8 to 2 1-4 inches in diamater. 


Body Changes Mark the Pierce-Arrow 


The three models of the Pierce-Arrow are continued this 
year—Six-36, Six-48 and Six-66. The motors in the first two 
have not been changed, but in the 66 the measurements are 5 by 
7 instead of 5.25 by 5.5 of 1911. This gives a long-stroke motor, 
the stroke-bore ratio being 1.4 to I. 

All three chassis are equipped with bodies which differ rad- 
ically from last year. They are all fore-door flush-side crea- 
tions with change-speed and emergency brake levers inside the 
body. In order to get these inside, the body at this point had 
to be widened, which was accomplished by overhanging the 
body sills on the frame members. This was accomplished by 














The National Coupé presents an attractive appearance 


placing extension plates on the frame at this point, these plates 
supporting the body sills. The ‘use of fore-door bodies neces- 
sitated ventilators which take the form of hinged doors in the 
baseboard of the windshield. An addition to the oiling system 
is a special lead to the timing gear housing of the motor and 
also to the front end of the magneto shaft. 

To meet the demand for electric lighting, four bosses have 
been provided on the left rear of the crankcase to which a sup- 
port for an electric generator can be attached. Provision is 
also made to drive this through a clutch coupling with the rear 
end of the pump shaft. Starting is facilitated by the priming 
equipment by which, by means of a pump on the dash, gasoline is 
sprayed into the manifold through a special nozzle. Gear-shift- 
ing has been facilitated by the addition of two disk-shaped clutch 
brakes which bear upon the face of the cone clutch when it is 
drawn rearward for disengagement. 


Pope Makes But Few Changes 


With the exception of % elliptic springs in the rear, a brake 
on the clutch to aid in shifting gears and a phexton body, the 
Pope-Hartford line for 1912 is identical with that of 1911. Seven- 
teen different body styles are offered. Except on the roadsters, the 
tool box, which is of new design, is attached to the rear part 
of the body within easy reach. This tool box forms, in effect, 
a part Sf the body. The mudguards and running boards have 
been widened to afford better protection to the car body, and 
the inner sides of the detachable doors and the inside casing 
of the front compartment have decorative panels. 
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Premier Increases Accessibility 


The line of cars produced by the Premier people follows 
rather closely along the general style of those produced during 
last season. Refinements have been made, however, in certain 
details, among which the principal are the elimination of noise; 
a greater braking surface; more accessible valve mechanism ; 
the use of spiral gears in the timing gearset, and dash air con- 
trol of the carbureter. Demountable rims are also included in 
the equipment of the new cars. 

There also is a change in the steering gear, the end thrust 
now being taken up by two Timken bearings, the adjustment 
nut for the bearings having been elaborated for turning or 
locking. 

Pullman’s Two New Models 


A new four-cylinder and a new six-cylinder model are pre- 
sented in the Pullman line for 1912. The four is known as the 
4-40 and has a motor with T-head cylinders cast in pairs 4% by 
5% inches, the valves of which are 2% inches. The transmis- 
sion gives four speeds. The wheelbase is 112 inches. The 
equipment includes the Ever-Ready self-starter, top, cover, wind- 
shield, speedometer and demountable rims. The radiator is of 
the square cell honeycomb type. The six-cylinder model, cailed 
the 6-60, is made by adding a pair°of cylinders of the same 
size as those in the four-cylinder car. The wheelbase is 138 
inches and the wheels take 36 by 4% tires. In addition to all 

















Peerless 1912 six-cylinder, 48 horsepower limousine 


of the above equipment, the six has an electric vulcanizer in- 
cluded in its list price. The model O of last year will be con- 
tinued with a few alterations, the wheeibase is increased 8 
inches to 118 inches and full equipment is included, except for 
the self-starter. On the 4-40 and the 6-60 there is a four-speed 
gearset and the engine valves are inclosed. 


Reo the Fifth Introduced 


Under the name of Reo the Fifth, the Reo company has 
brought out a new car with the same size motor as that em- 
ployed during the past year with 4-inch bore and 4%-inch 
stroke and a rating of 30 horsepower. The bodies fitted with 
the new chassis are of the five-passenger touring, baby-tonneau 
and two-passenger roadster types. A 4-inch longer wheel base 
is put on these cars than was used on the former Reo models, 
and the left-hand control is also used. The gear shifter lever 
has a cane-shaped handle and may be readily removed and 
placed in the locker. A conspicuous feature of this new model 
is the center control. The steering wheel is on the left side, 
but the gear-shifting lever is in the center and so designed that 
the top of the handle moves only 3 inches in going from one 
speed to another. The emergency brake iever is done away 
with and the brake operated by the clutch pedal. Both brakes, 
therefore, are operated by the feet and can be applied when- 
ever necessary without taking the hand from the steering wheel. 

The flywheel of the motor has been set back 2 inches to re- 
duce the vibration of the motor. Valve mechanisms have been 
rendered quite noiseless. Wearing surfaces have been im- 


THE AUTOMOBILE 47 


proved and a device for eliminating the noise of the camshaft 
timing gear has been added. A new one-piece fan is used in 
place of the old four-bladed one of last year. An improved ad- 
justing device has been added and also a means whereby the 
fan may be readily removed. The radiator is considerably in- 
creased in capacity. The rear axle has been entirely redesigned, 
the shafts being of nickel steei and of larger diameter than 
those of last year; the differential gear having four pinions in- 
stead of three, whose teeth are much heavier than those of the 
old type; the driving pinion is made integral with the shaft; anda 
great deal of attention has been given to securing quiet gears for 
this axle. An important change in the transmission mechanism 
is the elimination of the torsion tube that inclosed the propeller 
shaft and the adoption of an exposed propeller shaft with two 
universal joints. 


Selden Featured by Single Chassis 


The Selden line of cars for this season is featured by a single 
chassis of the same type as last year. The motor employed is 
of the same size and no changes of important details are 
marked, the chief difference being the adoption of a dry-plate 
multiple-disk clutch in place of the cone type used last year. 
This clutch is inclosed in a housing bolted to the flywheel. 
There are thirteen disks, the driving disks being faced with 
an asbestos composition riveted on, while the driven disks are 
left plain. The inner or driven housing incloses a pair of 
heavy spiral springs, while three studs extending through the 
pressure plate provide a convenient means of adjusting the ten- 
sion without removing any housing or cover. An automatic 
spring lock secures the studs from turning. Another change is 
the adoption of a floating rear axle of new design in which the 
drive pinion shaft runs on New Departure ball bearings of high- 
duty type. 


S. G. V. Presents Another Model 


There are no yearly models evolved by the S. G. V. company, 
but the current type of automobiles, known as Series B, differs 
somewhat from the preceding series in that inclosed valves 
have been substituted for the previous style of manufacture. 
Otherwise the models are identical. In addition to Series B, the 
company intends to show a model of Series C. This car is a 
duplicate of the Lancia 30-horsepower model of 1912, except 
that it is slightly larger as far as the motor is concerned. The 
Lancia 30 has cylinder measurements of 3.9 by 5.1, while the 
S. G. V., which is rated at 35 horsepower, has a motor 4 by 5.25. 

One change noted in the 1912 product is the inclosing of the 
valve springs. The dash is remarkable for its cleanness, the 
pressure gauge being the only device located on it. There is a 
fixed spark and the magneto switch is located in the center of 
the steering wheei. The carbureter also has been made fool- 
proof, the designer following the foreign practice of setting it 
before the car leaves the factory. 


Simplex Lengthens Wheelbase 


In addition to the 38, 50 and 90-horsepower Simplex 1911 
models the company has put out for 1912 some slight modifica- 
tions. These consist of lengthening the wheelbase of the 38 
model from 127 to 137 inches to accommodate a longer body, 
and the 50 is made in 139-inch length. The old types, 127 
inches for the 38 and 124 and 129 for the 50, are continued 
aiong the lines of last year. The lengthening of the chassis is 
for the purpose of accommodating a lower, longer body. The 
steering column is placed at an angle of 37 degrees, thus giving 
the opportunity to widen the doors and give the driver more 
room. Disco self-starters have been installed as stock equip- 
ment. The 38-horsepower chassis with its shaft-drive is offered 
with very few changes from the design embodied in last year’s 
product. The most important change lies in the design of the 
carbureter. The single-jet type which was employed hereto- 
fore in both the chain and shaft-driven models is replaced by a 
multiple-jet type, although the former is still employed on the 
chain-driven models. 
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Speedwell Has Transmission Change 


The standard Speedwell chassis has been retained, and no 
important changes have been made in the motor. The trans- 
mission is now equipped with annular ball bearings instead of 
the former roller bearing construction. All gear faces, shafts 
and housings have been increased in size and the wheelbase 
has been increased. from 121 inches to 123 inches. The brakes 
have been improved by reason of the use of a later type of 
Timken axle. 


Stearns Pins Its Faith to Sleeve Valve 


Having entirely discontinued the manufacture of its previous 
poppet-valve types, the Stearns company has equipped all its 
models with the Knight motor as manufactured by the Daimler 
company in England. Only one size of motor has been marketed 
to date, it being 4.25-inch bore and 5.5-inch stroke, giving horse- 
power rating at 38.9. 

The lubrication in this motor is the trough system, there being 
a trough between each connecting-rod and into this dips a 
small finger or scoop on the lower end of the connecting-rod 
cap. The oil pump feeds into the trough, giving a fresh supply 
of oil. The troughs are hinged at one end and can be raised or 
lowered to feed more or less oil. They also are interconnected 
with the throttle so that when the throttle is opened more oil is 
fed. The general chassis features of this Stearns car are the 
same as last year. Two lengths of wheelbase are used, one 120 

















Foreshortened view of 1912 Regal touring car 


inches with touring car, limousine and landaulet, and the other 
116 inches for toy tonneau and roadster. 


Refinements Mark the Stevens-Duryea 


Two of the three Stevens-Duryea models of last year—X, a 
six-cylinder, and Y, a four-cylinder—remain practically un- 
changed. In the model AA six, however, quite a few changes 
which take the form of refinement are found. Most important 
is the substitution of a Bosch two-independent ignition system 
for the double system in use last year. In the two-independent 
system the magneto constitutes one source of current and the 
batteries another. There is mounted at the left front of the 
motor a timer-distributer for use in the battery system. This 
timer-distributer is but a combination of ,the make-and-break 
mechanism of the Bosch magneto; and also the distributer part, 
the former in the primary circuit and the latter in the secondary 
circuit. A still further change in this model is the employment 
of a four-cylinder gear-driven air pump for inflating the tires. 


Knight Six Features Stoddard-Dayton 


In the new Stoddard-Knight six two sleeves are used which 
take the place of valves and which are the same as used in all 
of the Knight types of motors. These sleeves are located be- 
tween the cylinders and pistons and are reciprocating by short 
connecting-rods on an eccentric shaft, which shaft is driven 
by silent chain from the crankshaft. A feature of this new 
motor is that the cyiinders are cast in two groups of three each. 
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They have a bore of 4.5 and a stroke of 6.5 inches, which gives 
this motor the unique position of being one of the longest 
stroke Knight motors on the market in this country or abroad. 
It has a rating of 58 horsepower. 

Although the piston has a stroke of 6.5 inches, the sleeves 
have a stroke of but 1% inches. On the compression stroke 
both inner and outer sleeves move upwards with the piston, the 
inner sleeve moving the faster. On the explosion stroke both 
sleeves move downward with the piston at the point where the 
side thrust of the piston is greater, thereby eliminating, to a 
degree, such thrust. The oiling system employed is that of 
troughs beneath the connecting-rods into which these dip. Both 
sleeves are gray iron casting finished inside and outside on 
special grinding machines, and on the outer surfaces are oil 
grooves to distribute lubricant over the entire face of the sleeve. 


Six-Cylinder Thomas Much Improved 


A complete new system of circulating lubrication for the 
motor of the 1912 six-cylinder Thomas has been added, which 
has called for a redesigning of the base of the crankcase in 
order to make room for an oil reservoir containing 3.75 gallons. 
In this.reservoir is incorporated a sliding vane pump which de- 
livers lubricant by a %-inch copper pipe to the timing gear 
housing, to the front half of the crankcase and to the rear half 
of the case. Within the motor a typical splash system of oiling 
is used, the lower ends of the connecting-rods dipping into the 
oil and splashing it to fill the pockets over the crankshaft bear- 
ings, as well as splashing it into the cylinders. In addition to 
the crankcase oil suppiy a novelty has been introduced by carry- 
ing a 6-gallon oil tank under the chassis at the left rear. This 
is a long cylindrical-shaped tank pointed at both ends. 

The gasoline tank of 24 gallons capacity has been mounted on 
the right side of the chassis. Locating these tanks in this posi- 
tion has lowered the center of gravity of the car and left the 
space beneath the front seat for baggage-carrying facilities. 
Space beneath the front seat is divided, one portion for baggage 
and the other for carrying the storm curtains of the top. 


A Six Added to the White Line 


Continuing the two four-cylinder gasoline models which it had 
last year, the White company has swung into the six-cylinder 
class this year. The six is simply an addition to the line. The 
motor is not of the same power as the four, but has larger 
cylinders—4%4 by 534—whereas the four is 33%4 by 5%. It is the 
same type—an L-head—and with the cylinders cast en bloc and 
with both sets of valves on the right side. Lubrication is secured 
by means of a combination of the splash system and positive 
feed. In other points there is similarity. The six uses high- 
tension single ignition, employing the Mea magneto; uses the 
White carbureter, a cone clutch, four-speed gearset, shaft drive 
and semi-floating rear axle. The wheelbase is 132 inches, with 
the tires 37 by 5. The front springs are semi-elliptical and the 
rear three-quarter. The front axle is I-beam and the rear 
semi-floating. The frame is chrome nickel steel, heat-treated. 
A self-starter. of the electric type, which is combined with a 
lighting system, is a feature of the White six. 


Winton Practically Same as Last Year 


The lengthening of the Winton wheelbase is the principal 
change apparent in this well-known car. Formerly 114 inches, 
it is now 120 inches, the extra space being absorbed in foot room 
for the front-seat passengers and also additional room in the 
tonneau. The fore-door body is standard. 

Few chassis changes are in evidence. One minor one is fitting 
a new coupling between the water pump and the magneto. It is 
a jaw-type coupling improved by the addition of a take-up de- 
vice for taking care of any looseness that might develop. An- 
other change is the use of adjustable brake and clutch pedals 
in which the foot piece is carried on a stub rod with serrations, 
which telescopes with the tubular pedal shaft, a pinching bolt 
holding any setting desired. Still another improvement is the 
use of a new universal joint in rear of the gearbox. 
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New Features to be Seen in the Palace Cars 


Abbott-Detroit Adds a 44. 


The Abbott line still includes the 30. Some additions have been 
made to meet the demand for cars of larger power. These new 
cars are mounted on the 44 chassis. Their principal feature is 
the larger size of the motor, which has been increased to a bore 
of 41-2 inches and stroke of 51-2 inches. This gives a stroke- 
bore ratio of 1.22 and a piston displacement of 349.5 inches. The 
motor is of the L-head type, having valves with nickel-steel heads 
and carbon-steel stems. A horizontally divided aluminum crank- 
case covers the flywheel. The transmission gearset and 
multiple-disk clutch are enclosed in an aluminum case which is 
adapted to bolt onto this enlarged end of the motor crankcase 
and form the unit power plant. The 44 is made in touring, 
demi-tonneau and Berline bodies. The equipment for 1912 in- 
cludes two electric headlights, combination oil and electric side 
and tail lights with a 180-ampere-hour storage battery. De- 
mountable rims are also included in this year’s equipment on 
both cars. Among other changes in the 30 for 1912 are: A 1-8- 
inch increase on the bore; valve tappets have been changed from 
the ball and socket type to the pivot-pin design, thereby increas- 
ing the wearing qualities; the crankcase-oil filler has been en- 
larged and provided with a patent cap; sheet metal webs extend 
from the motor crankcase to the side members of the frame, 
so that the mud-pan under the motor is eliminated; and a 
stronger bronze water pump replaces the die-cast metal pump 
previously employed. 


Auburn Adds Five-Passenger Touring Model 


The Auburn line is built with four types of motor, among 
which a four and a six-cylinder engine are of the new long- 
stroke design. The motors have 4 1-8-inch bore by 5 1-5-inch 
stroke, cylinders cast separately and with the valves on the left 
side. The Bosch double ignition system is used on the 6-50 
and the Remy dual type is fitted to the four-cylinder motors, 
but carburetion and lubrication are of the same type in 
both. The multiple-steel disk-clutch plates are faced with 
Thermoid. The transmission is a three-speed selective set, as in 
the other models. The 6-50 has a service brake of the internal 
expanding type, while the other models use contracting types for 
foot control. Emergency brakes are internal expanding on all 
cars. The six-cylinder car has a wheelbase of 135 inches and 
37 by 4 1-2 tires all around. A four-cylinder motor of the same 
dimensions as the six is used in the 35-L, which has 116 inches 
wheelbase and 34 by 3 1-2-inch tires. The clutch has dry-steel 
plates, faced with leather. Ball bearings are being used on all 
shafts, while in last year’s models plain bearings carried the 
crankshaft and roller bearings the rear axle. 

Included in the 1912 line is a new five-passenger touring-car 
model designated 35-L. This new model is almost identical 
with the six-cylinder, 50-horsepower car except that the motor 
has but four cylinders, a leather-faced cone clutch and the 
wheelbase is 115 inches and smaller wheels and tires are fitted 
and it has a double-drop frame. 


Bergdoll Adds a 40 


The Bergdoll 30 will be continued for this year, and in addition 
a 40 has been added to the line. The new car has a motor of 
4-inch bore and 6-inch stroke giving a horsepower in excess of 
40. The cylinders are a monobloc casting and are four in num- 
ber. The clutch is of the multiple-disk type and is encased 
in a continuation of the crankcase. The gearset is of the 
four-speed and reverse type running upon bearings of the an- 
nular-ball type. The motor is lubricated by the splash system in 
the same manner as used in the previous Bergdoll models, while 
ignition is taken care of by a Bosch magneto of the easy-start- 
ing type. No batteries are supplied with this chassis. A self- 
starter of the Ever-Ready type is included in the equipment of 
the 40 1f it is so specified by the customer. 


A Cino Six Makes Its Bow 


The chief feature of The Cino line for 1912 is that it will in- 
clude a new six-cylinder model and scarcely less important is the 
change in design of the motors from the valve-in-the-head va- 
riety to the T-head type. The one chassis model produced last 
year had a four-cylinder engine of 4 3-8-inch bore by 5-inch 
stroke with valves located in the head. This year the four-cyl- 
inder motor is of the same dimension, but is of the T-head type, 
with inclosed valve. The cylinders as formerly are cast in pairs 
and a Bosch-Eisemann magneto is supplied. Ball bearings are 
substituted for the plain bearings on the crankshaft and the 
roller bearings on the rear axle. The wheelbase has been in- 
creased 1 inch, making it 114 inches. In place of the aluminum 
cone clutch used last year a pressed-steel clutch is employed in 
which is incorporated an automatic adjusting spring. The six- 
cylinder model has 4 by 5-inch cylinders cast in pairs, 130-inch 
wheelbase and 36 by 4 I-2-inch tires. All the bodies are hung 
lower for this year and the back seat is 3 inches wider. 


Cole Cars to Be Electrically Lighted 


All Cole cars are constructed on the one chassis, the wheel- 
base of which has been increased from 118 to 122 inches. The 














Stutz 1912 five-passenger touring car 


motor is the new Cole engine, which has a bore of 4 1-2 inches 
and a stroke of 5 1-4, whereas last year the size was 4 1-2 by 
4 1-2. The cylinders are cast in pairs. The new equipment in- 
cludes the Prest-O-Lite self-starting equipment and the Ward- 
Leonard dynamo electric lighting system. An entirely new 
roadster has been brought out for this season. It has a long 
hood, wide scoop body and a well-shaped cowl, from which the 
side lights protrude. The 1912 Cole is known as the 30-40, in- 
stead of being called a 30-horsepower car, as formerly. Timken 
floating axles and Timken roller bearings have been added, as 
well as a torsion-rod of V-shape. The adoption of the Queen 
Anne style of body panels and doors is noticeable. All door 
latches are placed inside, and the trimmings are of nickel. As in 
the last year’s models, the lubrication is by splash, but the method 
differs in that it is non-circulating. Another change is the adop- 
tion of a floating rear axle of Timken design, bringing about a 
change in the brakes on the rear axle. Two sets of brakes are 


‘provided operating on the rear wheel drums which are 12 1-2 


inches in diameter and 21-4 inches wide. 


Cutting Has Two New Models 


Two new models have been added to the Cutting line, 
two have been dropped, while three are continued with some 
slight improvements and refinements. The two models that 
have been added are: the T-35, a five-passenger touring car with 
a 4 by 5-inch motor, and 34 by 4-inch tires; and the T-55 a 
five-passenger touring car with a 4 3-4 by 5 1-2-inch motor, and 
36 by 4-inch tires; both have a wheelbase of 116 inches. The 
models that have been discontinued are the E-30 and the E-so, 
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both four-passenger torpedo touring cars. Model A-3o0 has a 
new motor in which the bore has been increased from 3 3-4 to 
4 inches; valve operating mechanisms all are inclosed, and a 
pump is provided in the cooling system converting it from a 
thermo-syphon into a forced water circulating system. By using 
seven plates instead of five in the clutch, improved and easier 
operation is obtained in starting the car, and the gearset has 
been improved by mounting its shafts on ball bearings instead 
of the plain ones previously employed. An improved rear axle 
design’ has been adopted and the brake drums enlarged 2 
inches. The levers are arranged inside the body; there is more 
rake to the steering column and it is longer; and there are indi- 
vidual pedals for the clutch and service brake instead of one 
pedal for both. 


De Tamble Has But One Type of Motor 


The De Tamble designers have changed the motor by lengthen- 
ing the stroke from 4 1-2 to 5 inches, the bore remaining at 
4 1-4-inches. The five models have all 116 inches wheelbase 
length and 34 by 4-inch tires. The motor is a unit with the 
transmission on all except the $1,000 cars. Demountable rims 
are standard equipment. The $1,500 car equipment includes elec- 
tric lights and nickel fittings besides the usual equipment. 


Fiat Six a New Feature 


Aside from the fact that the Fiat Poughkeepsie factory is 
turning out a monobloc, L-head six motor with dimensions of 
4 2-5 inches by 6 inches, there are no marked changes in the 
Fiat line. The new six is of the monobloc type, with 
the valves all on one side and inclosed, while the exhaust and 
intake manifolds are contained in the motor casing and are 
waterjacketed. There are but two timing gears, both of helical 
design, metal-to-metal, while the pump and magneto are located 
in the front of the engine. There is a dual system of ignition, 
and force-feed lubrication is employed. Other features are 
an internal multiple-disk clutch, a double-jet Fiat carbureter and 
four-speed gearset with direct on fourth. 

The axle and drive shaft system is inclosed in a two-piece 
pressing of alloy steel and strut, torsion or brace rods are 
eliminated. The rear axle, of the semi-floating type, is inclined 
to prevent spreading of wheels. The wheelbase on the six is 135 
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Side view of Glide 1912 touring car 


inches and the tire sizes are 36 by 4 1-2 in front and 37 by 5 
in the rear. The fan on the six has been done away with, and 
the spokes of the flywheel are so bladed as to induce a draft 
through the radiator. One change appears in the chassis con- 
struction of the four-cylinder model, this being the location of 
the service brake and the employment of an electric self-starter. 
A single contracting band on the propeller shaft is used. The 
larger model had the customary internal and external expanding 
brakes on the rear axles. 


Firestone-Columbus Adds Two Long-Strokes 
Firestone-Columbus automobiles are made with three types of 
motor, one being a last year’s design, while the second 1911 
model has been discontinued. The 4 1-2 by 5 engine is be- 
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ing continued in the 60-D type and the 86-D, 4 1-8 by 5 1-4 inches 
and 68-D, 4 1-2 by 5 1-2 inches are added. In the 86-D motor 
the cylinders are cast en bloc, while in the other two types pairs 
are used. The L-head design is in evidence throughout. Igni- 
tion, carburetion, lubrication and transmission systems are very 
much alike in all three types, but they differ in regard to the 
brake type used, the 60-D having contracting service brakes 
and expanding. The crankshafts in all models are carried on 
ball bearings, while last year crankshaft bearings were of the 
plain type. The revised 60-D type has 36-inch wheels instead of 
34-inch ones, with a tire of 4 inches. On model 68-D 36 by 
4 I-2-inch tires are used. The 86-D type has 34 by 4-inch tires 
fitted to it and a wheelbase of 116 inches, while in the other two 
models this dimension is 121 inches, last year’s edition of the 
60-D having had a wheelbase of 120 inches. 


Great Western Body Refinements 


The Great Western Automobile Co. has not changed its 
product save for the new bodies. These are of the detachable 
fore-door type in which the straight-line idea has been carefully 
worked out by placing the handles for the doors inside the 
tonneau. These cars have front'doors that can be easily 
removed and which leave a finished open touring car when the 
front doors are off. They are equipped with a door under the 
rear seat compartment. Demountable rims are fitted adapted for 
35 by 4-inch tires. 

The steering gear of the Great Western car is now mounted 
above the frame instead of below it; and a new type of control 
lever, which is brass-plated throughout, is provided. 


Herreshoff Presents a New Line 


The Herreshoff offering for 1912 includes an entirely new 
chassis equipped with coupé, touring and runabout bodies. This 
car has a block motor 3 3-8 by 3 3-4 inches; multible disk clutch 
and Bosch high-tension ignition. Left-hand drive instead of right 
and a wheelbase shortened to 100 inches in the runabout and 
105 in the touring car are among the features of the new- 
comer. In the motor, plain bearings now are used instead of 
ball bearings. There are more plates in the clutch than were 
previously employed, so that greater efficiency may be obtained 
therefrom. The shafts of the gearset are mounted in plain 
bearings instead of ball. Tire sizes have been reduced from 
32 by 3 1-2 to 32 by 3, and fixed ignition is employed. The 
motor, clutch and transmission now constitute one unit, and the 
driving shaft, bevel gears, differential and rear axle a second 
unit. The crankcase of the motor is cast on special semi-steel 
in two horizontal sections, the uppermost forming the engine 
base, while the bottom section is an oil well easily removed for 
inspection or adjustment of connecting rods, crankshaft, etc. 
There are three brakes, one an external contracting band on 
the propeller shaft which is operated by the clutch pedal, and 
two internal expanding brakes, one on each of the rear wheel 
drums which are operated by another pedal. The gear-shifting 
lever is in the center of the car and mounted directly on the 
rear end of the transmission gearcase. 


Hupmobile Adopts Long-Stroke 


Perhaps the most noticeable changes in the Hupmobile line are 
the adoption of a long-stroke motor, the dimensions of which 
are 3% inches by 5% inches, and the discontinuance of the tour- 
ing car on the 1911 chassis. In place of this is the Hupmobile 32. 
This has the long-stroke motor, 116-inch wheelbase and three 
selective speeds. The cylinders are cast en bloc with the inlet 
and exhaust manifolds integral therewith. A flywheel circu- 
lating splash oiling system is employed. The timing gears of the 
engine and magento are driven by silent Coventry chains, and 
the magneto is mounted on the top of the flywheel hous- 
ing in front of the dash. Among the 1912 refincments of 
the Hupmobile 20 are an adjustable ball housing for the uni- 
versal joint; all spring hangers fitted with oilers; a new 
radiator which is claimed to be a third more efficient than 
the one previously employed; radius rods with square lock nuts 
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on the transmission ends to make them more easily adjustable; 
double springs on the foot-brake pedals; valve adjusters to 
maintain the correct timing and noiseless operation of the valve- 
operating mechanisms, etc. Fore-doors have been added, as well 
as Hyatt combination roller and thrust bearings at the differ- 
ential and Timken roller bearings in the drive shaft and front 
wheels. A reserve gallon of gasoline is carried, and there is 
provision for warning the driver when the regular supply be- 
comes low. On the same chassis as that of the old touring car 
a new roadster is constructed. The wheelbase is 110 inches 
and the transmission is the same as on the old car. The 
new touring car has right-hand drive, the gear shift and emer- 
gency brake levers are in the center. 


Imperial Out with New Six-Cylinder Motor 


For this year the Imperial line includes a six-cylinder motor 
with a unit power plant. As formerly, the cylinders are cast 
in pairs, but the unit power plant feature has also been added 
to the four-cylinder engine. There are four models, the 32, 33, 
34 and 44. This latter is the six. Its wheelbase is 120 inches, 
while 34’s is 116, and 32 and 33, 114 inches. On model 44 there 
is a long-stroke motor, the figures being 4 1-2 by 5 1-4; model 
34 has a 4 5-16 by 5 1-4 motor and 32 and 33 4 1-8 by 5 1-4. 
Another new feature is center control, while demountable rims 
are also fitted. Instead of using separate valve caps as here- 
tofore, there is a single large plate covering the openings over 
all four valves of one pair of cylinders. A peculiar form of 
disk clutch replaces the cone clutch of last season, it being 
made up of forty-one disks beveled to an angle of 20 degrees, 
the clutch engagement being effected on the beveled section. 
This beveling is done with the idea of eliminating chattering in 
starting and the difficulty in plate separation in stopping the car. 

Model 44 has a rear axle of the floating type, last year’s cars 
being equipped with semi-floating axles. Also there is a differ- 
ence in the springing, the front spring hanger on the rear spring 
not being so fastened that it swings freely on its shackle. The 
rear axle is supported in its proper position by the two rods 
going out to the other side from the front end of the third 
member to the underneath side of the spring hanger. 

The motor on 44 has the pushrods inclosed, while the valves 
are mechanically operated from a single camshaft. The lubri- 
cation is effected by means of a self-contained system, the oil 
being circulated by being carried from the flywheel into the 
chambers. The thermo-syphon system of cooling is used. The 
wheels are 36 by 4. 


No Changes in the King 


So recently has the King car been introduced that its design- 
ers have found it unnecessary to make any material changes for 
the 1912 season. The coupé is the latest product of the com- 
pany. It is finished with nickel trimmings throughout; is equip- 
ped with a Disco acetyline self-starter; has electric side and 
tail lights and gas-head lights; a Standard speedometer is fitted; 
and one of its best features is an adjustable driver’s seat which 
may be pulled forward. 


Klinekar Has Few Changes 


The new model Klinekars are not characterized by any rad- 
ical changes in either body or chassis design. There are four 
separate chassis types, namely, the 6-60, the 6-50, the 4-40 and 
the 4-30. The same type of four-speed change-gear mechanism 
which characterized the 6-60 model last year has been adopted 
for all the other models. One feature is the manner in which 
the auxiliary seats disappear entirely under the front seats. 
Except for slight changes the motors remain the same. The 
wheelbase of the 6-60 has been increased from 128 inches to 130 
inches, and that of the 6-50 from 124 inches to 126 inches. A 
slight increase in wheelbase has also been made in the two four- 
cylinder models. 

The tire sizes have been increased so that the front-wheel 
sizes are applicable to the rear, and the tires are mounted on 
quick-detachable demountable rims with one extra rim. The 
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other three models have been fitted with gearséts giving four 
forward speeds, and the semi-floating rear axles previously used 
on models 4-40 and 4-50 are now replaced by floating-type axles. 


Krit Changes to Left-Hand Drive 


One of the special features of the new Krit cars is the left- 
hand drive, the emergency brake and the change-speed lever 
being located at the left of the driver. The frame of the new 
model is heavier, being 3 1-2 inches instead of 3-inch section. 
There ‘are two elliptic springs in the rear instead of the 
cross spring as used on the models A and U. The elliptic 
springs are attached to the under side of the rear axle. 
Brakes are larger, being 10 inches in diameter and having a 
2-inch face. They are of the internal and external type, 
both on the rear wheels. On several of the models the trans- 
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Schacht 1912 runabout with oval fuel tank 


mission has been so changed that there are three speeds in- 
stead of the former two. Three models are shown for 1912. 
These are models A and K, and the underslung roadster, model 
U. The additions over last year are the five-passenger touring 
car (model K) and the roadster. This new roadster is con- 
structed on the touring-car chassis. On the model A, which 
has been retained, the wheelbase has been increased 10 inches, 
from 96 inches to 106 inches. 


Lion Introduces New Model 


The Lion model K car, the latest addition to the company’s 
line, shows no marked change except for the installation 
of a low-tension magneto, but several features have been 
altered to increase the easy-riding qualities. The wheelbase 
of model K shows an increase over that of model H, which 
is carried over from 1911, from 112 to 116 inches, and instead 
of the 36 by 3 1-2-inch tire equipment of the latter, 36 by 4-inch 
tires are fitted on all the wheels. Ball bearings have taken the 
place of roller bearings on the transmission shafts and rear 
axle. Owing to the changes the weight has been increased from 
2,600 to 3,100 pounds. Model K is built 4 inches lower than 
model H. The springs, too, are longer, being 50 inches in 
length, whereas on H they are 42. Another refinement found 
on the new model is a self-starter, a Victor, while Booth de- 
mountable rims are also something new. 


Marion Enters Long-Stroke Lists 


The Marion products have entered the long-stroke class, the 
motors of models 48 and 35 being made 4.1-8 by 5 1-2 inches, 
and 4 by 4 1-2 inches respectively. The valves are 2 1-4 inches 
in diameter and inclosed to insure noiseless performance. The 
size of pushrod rollers has been increased. The crank- 
shaft has been increased in size, being 2 1-4 inchés in diameter 
and supported by three bearings. The rear axle has been im- 
proved in its details, being of the semi-floating type on the 
smaller 35 and floating on the 48. The wheelbase has been 
lengthened from 118 inches to 120 inches in the 48 and 26 by 4 
tires have replaced the 34 by 4’s. The equipment includes a 
Prest-O-Lite self-starter and a method of filling the gasoline 
tank without removing the driver’s seat, by lifting a cover plate 
between the two front seats. 
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A Pair of Sixes—McFarlan’s High Throw 


Two sixes, one new, constitute the McFarlan line of cars 
for 1912. Of the two types of power plant, one is the old 4 by 
5-inch motor, while the 1911 3 5-8 by 4-inch motor has been 
replaced by a 4 1-4 by 5-inch design. This year the T-head 
cylinders are cast in two groups of three, and a cellular radia- 
tor has been fitted in place of the tubular type used for 1IgII. 
The gearbox is a unit with the rear axle this year. The 40-45 
model, which uses the 4 by 5-inch motor, has a reduced wheelbase 
of 124 inches against 128 inches last year, while 128 inches 
has been retained in the construction of the new 1912 creation, 

















~ Showing a profile view of the Lexington five-passenger touring car 


the model 55-60. Both these models have a self-starter of the 
compressed-air type. 


Metz Company Enlarges Engine 


The Metz car has been changed in several respects. The 
water-cooled engine now has four cylinders of 3 3-4 by 4 inches, 
while formerly they were 3 3-10 by 3 1-2 inches. The valves 
are made in two pieces, with the stems sliding in guides, and 
pushrods being in direct touch with the cams. The wheelbase 
has been increased from 81 to 90 inches, and the wheel diam- 
eter from 28 to 30 inches. 


Few Changes in the Middleby 


The chassis of the 1912 Middleby remains practically un- 
changed. Among them are the introduction of a Pittsfield mag- 
neto in the ignition system, enlargement of the clutch diameter; 
a pressed-steei heat-treated frame with a 6 1-2-inch drop be- 
tween the front and rear axle; Timken-Detroit axles; brakes en- 
larged to 17 inches in diameter and 2 1-2 inches wide mark the 
changes. 


Paige-Detroit Entirely New Model 


An entirely new engine and a new chassis design are shown 
in the Paige-Detroit models. Five new-style bodies, a roadster, 
four-passenger touring car, five-passenger touring car, semi- 
racer and coupé have been fitted to this new chassis, which has 
a 25-horsepower motor. This motor is of a new monobloc, L- 
head type, with dimensions of 3 3-4 inches by 4 inches. The in- 
take manifold is cast integrally with the cylinders and there is 
a special carbureter of the automatic float-feed type. The 
wheelbase is 104 inches. The sight feeds on the dash have been 
discarded and sights have been placed on the moto1 crankcase. 
The clutch spindle now is fitted with roller bearings instead of a 
plain bronze bushing; the clutch is 1 1-2 inches larger in diameter 
and has one-half times as much friction surface; four springs in- 
stead of three are used to engage the clutch, which makes for 
smoother operations; ten steel plates with cork inserts are used 
instead of twenty-four alternately bronze and steel ones; and in- 
stead of carrying the disks on studs they now are carried in 
milled grooves. In the gearset the pitch of the gears is increased 
from 8-10 to 6-8, making them heavier and stronger. As now 
designed the rear end of the gearset can be removed with the 
square shaft and universal joint intact. The chassis springs are 
stiffer. The steering wheel is 1 inch larger in diameter; the 
throttie tube is inclosed in the steering column. By using drop- 
forged control levers instead of malleable castings the control 
levers have been stiffened up; -and a bronze bushing has been 
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fitted in the gear-shifting lever which facilitates shifting it. In 
the cooling system the radiator is 2 inches wider and 1 inch 
higher and the fan is attached to the cylinders of the motor in- 
stead of the radiator. 


Paterson Adds New Model 


The only notable change in the Paterson line is the addition 
of a 45-horsepower model with a new and larger motor, which 
has cylinder dimensions of 4 1-2 inches by 5 1-4 inches. The 
motor cylinders are cast in pairs and are of the L-head type. 
Other noticeable points of merit include a multiple-disk clutch, 
floating, instead of a semi-floating, rear axle, and 36 by 4-inch 
tires. The new model can be had as a seven-passenger touring 
car at an additional cost of $50. The regular body for this new 
car is of the five-passenger type. The wheelbases of these older 
models have been increased to 108 inches while that of the new 
model is 120 inches. 


Rambler Line Shows Minor Changes 


There are quite a number of refinements noticeable in the 
1912 Rambler line. The three 1912 chassis are alike in 
general construction, but different in motor sizes, wheelbases, 
wheel sizes, springs, etc. On these chassis but two motor sizes 
are used, namely, a 4 1-2-inch square motor and a larger one with 
a 5-inch bore and a 51-2-inch stroke. One of the most im- 
portant changes is a rearrangement of the motor appurtenances 
so that now the water pump, lubricator and magneto are on the 
left side. The water pump now is in the rear of the cross piece 
forming the front motor support and the magneto and lubricator 
have changed positions, the magneto being at the rear, thus 
offering a convenient means of supporting the wiring outfit. 
Another change is that the fan now is driven by a leather belt 
from a pulley on the end of the pump shaft, whereas heretofore 
it was driven by a pulley on the crankshaft. The lubricating 
system has been improved. in that the oiler is now a seven-feed 
type with four oil tubes leading to the four cylinders, the 
others to the crankshaft. This year 3-4 elliptic springs are em- 
ployed in the rear instead of the 7-8 design of 1911 and heavy 
gusset plates are now used at the rear corners of the frame. 


R. C. H. a New Car 


The R. C. H. model F motor is rated at 22 horsepower, having 
a bore of 3 1-4 inches and stroke of 5 inches. The wheelbase of 
the chassis is 86 inches in the runabout and 110 inches in the tour- 
ing car, the tread being 56 inches in both. The tires are 30 
by 3 inches. 

Among the salient features of the design is the fact that the 
motor is cooled by the thermo-syphon system. The cylinders 
are a monobloc casting and the crankshaft is carried upon two 
bearings. The valve action of the motor is entirely inclosed, 
but so arranged that it may be readily inspected by the simple 
removal of a cover plate. The gearset housing, an integral 
part of the rear axle, is of one-piece construction throughout. 
Another feature is the location of the control lever in the center. 
The driver sits on the left, which places the lever at his right. 


Regal Adds Large Chassis 


The Regal factory has added an entirely new chassis to its 
line for the season 1912, having an engine with a bore of 4 1-4 
inches and a stroke of 4 1-2 inches. This gives a rated horse- 
power of 35. The body, a five-passenger touring, is of underslung 
construction. Other innovations comprise two underslung tour- 
ing cars known as the model T or 25 and the model H or 35, the 
former having an en bloc motor and the latter a motor whose 
cylinders are cast in pairs. Easier riding qualities have been ob- 
tained in the model 30 by making the springs free on the rear 
axle and increasing the wheelbase from 106 to 110 inches. 


One Model Added to Schacht Line 
There has been added to the Schacht line a new model des- 
ignated J-M, equipped with a standard foredoor touring car 
body. This new model has a 45-50-horsepower motor with a 
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4 1-2-inch bore and 5-inch stroke, in which the cylinders are cast 
en bloc and the valve mechanism all inclosed. The transmission 
gearset is larger and heavier than on the other Schacht models, 
and the frame of the chassis has 4-inch side members, which is 
1-2 inch heavier than those of other models. A full-floating axle 
with annular ball bearings in the rear hubs is used instead of 
the semi-floating type. This model is built exclusively with 
the steering gear on the left-hand side and the control lever 
in the center of the car. The new model is fitted with a self- 
starting mechanism and a double ignition system with a Mea 
magneto. 

The Schacht company has just designed a new eight-passenger 
car that is unique in that there are two seats in the tonneau 
which face each other and are capable of carrying three passen- 
gers each. This car has a 136-inch wheelbase and is equipped 
with 35 by 4 1I-2-inch tires; otherwise the specifications are the 
same as on the model J-M. 


Stutz, a New Proposition, Is Making Good 


The Stutz car has a four-cylinder, T-head motor of 4 3-4 
inches bore by 5 1-2 inches stroke. The crankshaft is hollow and 
is a high-grade steel dropforging provided with long white- 
bronze bushings. The bearings are adjustable by means of 
through bolts. The multiple-disk clutch runs in oil. The trans- 
mission and differential housing form a unit. with the semi- 
floating axle, which was designed by Stutz. The tires are 34 by 
41-2 inches all around and the wheelbase is 120 inches. Eise- 
mann’s high-tension dual system and Schebler carbureter are 
included among the standard equipment of the motor. The 
cellular radiator is of large area and is mounted on artillery 
trunnions. The design of the car is underslung, with a road 
clearance of 10 inches. A Gemmer steering gear is used. 


Stuyvesant Improves on the Gaeth 


The initial appearance of the Stuyvesant car calls to 
mind the fact that it is practically the old Gaeth 
car of 1911 rebuilt, improved and refined. The new car 
differs from the Gaeth, however, in that it has left-hand 
drive with center control lever; the transmission gearset gives 
four forward speeds and reverse instead of three; the propellor 
shaft is inclosed in the torsion tube and has but one universal 
joint at the forward end; a floating instead of semi-floating rear 
axle is employed; three-quarter rear spring are used in place of 
semi-elliptics ; and the tires are 36 by 4 1-2 inches front and rear 
instead of 4-inch front and 4 1-2-inch in the rear. The chassis 
and equipment on all four models is practically the same. An 
electric generator driven from the motor furnishes power for two 
large 12-inch headlamps on the front, two side lamps and a tail 
light. The car carries 150 ampere hour 12-volt storage battery 
and also an electric motor for starting the engine at the fly- 
wheel. Booth demountable rims for 36 by 5-inch tires all around 
are standard on the seven-passenger body and 36 by 4 1I-2-inch 
tires on the five-passenger and four-passenger models are pro- 
vided. 


Velie Has New Six-Passenger Touring Car 


The Velie Company has added a six-passenger touring car for 
1912. This new model has a wheelbase of 121 inches and. is 
equipped with 36-inch by 41-2-inch tires. The brakes are 17 
inches in diameter. This is the third year of the Velie motor, 
which has a bore of 41-2 inches and a 51-4-inch stroke, with 
L-type cylinders cast in pairs. A number of refinements are to 
be noticed. The height of the radiator has been increased 2 
inches, the valves are inclosed and the magneto has been changed 
from the rear right side of the motor to the left front, making 
it more accessible. This is true of all models except the Racy- 
type. The valves are inclosed by removable cover plates, while 
all motor piping connections have been made to conform with 
the S. A. E. standards. All piping is held to the engine by ex- 
panding lock connections instead of being bolted and fitted with 
gaskets as heretofore. The three-disc dry plate clutch bearing 
surface has been increased, and it is fitted with a new type re- 
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taining ring for quicker removal. The base of the motor has 
been changed somewhat and is so arranged that the removal of 
the oil reservoir permits the pistons and connecting rods to be 
taken out through the bottom without dismantling the cylinders. 
One of the features of Velie construction for this year is the 
design of the magneto coupling. In place of the Oldham coupling 
for the magneto shaft and Atwater-Kent distributor, two face 
plates are used, one of which has ten holes in its circumference 
and the other twelve holes, so that sixty variations in magneto 
timing may be obtained by simp!y changing the connection at the 
coupling. A three-way switch permits either the Atwater-Kent 
system or the magneto system to be used, or both together. On all 
except the new six-passenger car the brakes have been increased 
from a diameter of 12 inches to 14 inches, and they have been 
widened from 2 inches to 21-2 inches. The brake rods have been 
separated and are placed inside the frame. In addition to the 
new six-passenger model, five other models from last year have 
been carried over. On the new model the frame has a double 
drop. The wheelbase has been increased on the other models 
from 115 inches to 118 inches, making a roomier tonneau. 


Warren-Detroit Out with New Body Model 


The. Warren-Detroit line for the season of 1912 will include 
two new chassis models. These are known as model 35, which 
may be fitted with a touring or roadster body, and the model 40 
touring. The model 30 of 1911 remains unchanged except that 
it is designated 12-30 and is equipped with an acetylene self- 
starting mechanism. The motor of the new model 35 has a 
1-8-inch larger bore than the old 30, inclosed valves, a new design 
of mushroom revolving push rods, a single unit vibrating coil, 
combined high-tension timer and distributer and a DU4 Bosch 
magneto in the double ignition system. The wheelbase is 112 
inches, which is 2 inches longer than that of the 30; chassis 
springs are increased from 45 to 50 inches in length to improve 
the riding qualities; and the body designs are of a refined 
straight-line type. The new model 40 is heavier and larger 
throughout than the old models and differs in that the valves of 
the motor are on the left instead of the right side, while the 
pump and carbureter are on the right. The gearset has both shafts 
in the same vertical plane instead of being arranged horizontally 
opposite each other, and they are mounted on annular ball bear- 
ings mounted in cages. Instead of having the propellor shaft 
inclosed in a torsion tube, that ef the 40 is exposed, has two 
thoroughly incased universal joints and the torsional strains are 
absorbed by a torsion member. The rear axle is a floating design 

















The Owen touring car is an example of the modern straight-line body design 


having a continuous pressed steel housing; and its differential 
and driving gears are all mounted in unit on a removable carrier. 


Westcott Adds a New Motor 


The Westcott line was represented last year by but a single 
chassis which was equipped with a motor having a stroke of 
4 3-4 inches and a bore of 5 inches. This year, however, a 
motor of 4 1-2-inch bore and 5-inch stroke has been added. The 
former motor is fitted to the model R while the new motor is 
found on models K, L and M. An aluminum crankcase is used 
in the new motor, which carries five main bearings. The Disco 
self-starter is fitted to all models. 
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Name and HP. Tires | Tires 
Model Body Price | Seats | S.A.E. | Wheels | Front | Rear 

Adams-Farwell 9..|Roadster....|$3000 |. 2 | 60.5 | 128 | 36x44| 36x43 
Abbott-Detroit. . . .|Limousine. .| 3000 7 32.4 120 36x4 | 36x4 
7 ear (Touring. 4500 7 44.1 126 . | 36x4 | 36x5 
sn tbe aun T. Tonneau. 4500 5 44.1 126 36x4 | 36x5 
Alco 40...__.....|Runabout...| 4500 2 44.1 126 36x4 | 36x5 
Re |Limousine..| 4500 7 44.1 126 36x4 | 36x5 ’ 
Aico @........... Landaulet...| 5500 7 44.1 126 | 36x4 | 36x5S 5 
. eee Limousine. .| 6000 7 44.1 126 36x4 | 36x5 
freee Touring... ..| 6000 7 54.1 134 36x4 | 36x5 
OS eee T. Tonneau..| 6000 5 54.1 134 36x4. | 36x5 
FRR Re: Runabout...| 6000 2 54.1 134 36x4 | 36x5 
Alco 60...........|Limousine..| 6750 7 54.1 134 36x4 | 36xS 
Meee @e......-. «.|Landaulet...| 6750 7 54.1 134 36x4 | 36x5 
(6a Limousine. .| 7250 7 54.1 134 36x4 | 36x5 
American Trav... .|F’d’r Tour. .| 4250 4 46.0 124 40x4 | 41x4 
American Trav... .|F’d’r Tour. .| 4500 6 46.0 140 41x44 | 41x4 
Amplex H-K..... Roadster... .} 4500 D.. ttebewrede 128 36x44:| 37x5 
Amplex H-K..... T. Tonneau..| 4500 gee PGE oe 128 sone 37x5 
Amplex H-K..... Touring.....| 4500 ae Ss 128 36x44 | 37x5 
Amplex H-K..... Limousine.:| 5650 ah A Pe 128 36x44 | 37x5 
Apperson 4-65... .|Touring.....| 4200 7 48.4 129 36x44 | 37x5 
Atlas Knight..... Torpedo... .| 3500 4 32.4 130 36x44 | 36x44 
Atlas Knight..... Touring... ..| 3500 5 32.4 130 36x44 mer 
Atlas Knight..... Phaeton....| 3500 6 32.4 130 36x44 | 36x4 
Atlas Knight..... Touring... ..| 3700 7 32.4 140 37x5 | 37x5 
Auburn 6-50... ...|/F’d’r Tour. .| 3000 7 40.9 135 37x44 | 37x44 
Austin 45........ Touring.....| 3600 5 45.9 126 36x44 | 36x4 
Austin 45........ Runabout...| 3600 2 45.9 126 36x44 | 36x4 
Austin 45........ Town Car...| 4500 5 45.9 126 36x44 | 36x4 * 
Austin 45........ Limousine. .| 4500 7 45.9 126 36x44 | 36x4 
Austin 50........ Touring... ..| 4400 5 48.6 135 36x44 | 36x4 -a- 
> eS Runabout...| 4400 2 48.6 135 36x44 | 36x4 
Austin 50........ Limousine. .| 5500 7 48.6 135 36x44 | 36x4 
Austin 50........}Town Car...| 5500 5 48.6 135 36x44 | 36x4 
OS. , ree Touring. ....| 6000 5 48.6 141 37x5 | 37x5 
Austin 77........ Limousine. .| 7000 7 48.6 141 37x5 | 37x5 
|, aes Runabout...| 6000 2 48.6 141 37x5 | 37x5 2 
Babcock F....... Touring... ..| 3000 7 32.4 120 36x44 | 36x4 
Babcock K....... Touring.....| 3250 7 36.1 120 | 36x44 | 36x4 
Bergdoll D....... Limousine. .| 3000 7 25.6 115 36x4 | 36x4 
Bergdoll D....... 'Landaulet...| 3100 | 7 25.6 115 | 36x4 | 36x4 
Berkshire E...... Limousine. .| 3700 7 39.0 124 36x4 | 36x44 
Berkshire F...... Runabout...| 3750 2 58.5 134 37x5 | 37x5 
Berkshire F...... Torpedo....| 4000 5 58.5 134 37x5 | 37x5 
Berkshire F...... Touring..... 4000 7 58.5 134 37x5 | 37x5 
Berkshire F...... Convertible.| 4500 7 58.5 134 37x5 | 37x5 
Berkshire F...... Limousine. .| 5260 7 58.5 134 37x5 | 37x5 
Cadillac 1912.... .|Limousine. .| 3250 7 32.4 116 | 36x44 | 36x44 
Carhartt B....... Limousine. .| 3100 7 38.0 118 34x4 | 34x4 
GON Di ccicsivcvcs Limousine. .| 3050 7 32.4 120 36x4 | 36x4 
Chadwick 19.....|Roadster....| 5500 2 60.0 112 36x44 | 36x4 
Chadwick 19..... Touring.....} 5500 7 60.0 133 36x44 | 36x4 
Chadwick 19..... Tourabout..| 5500 5 60.0 133 36x44 | 36x4 . 
Chadwick 19..... Limousine. .| 6500 7 60.0 133 36x44 | 36x4 
Chadwick 19..... Torpedo....| 5500 5 60.0 133 36x44 | 36x4 
Chalmers 36...... Limousine. .| 3000 7 28.9 115 36x4 | 36x4 
Chalmers 36...... ees 3250 7 28.9 115 36x4 | 36x4 
Chalmers 12...... Touring. 3250 7 43.8 130 36x44 | 36x4 
Chalmers 12.. .|F’d'’r T. Ton. 3250 4 43.8 130 36x44 | 36x4 
Bw iia Zoe Limousine. .| 3500 5 27.2 121 36x4 | 36x4 
Cole 1918........ Limousine. .| 3000 5 32.4 122 36x4 | 36x4 
Cole 1912........ Limousine. .| 3250 5 32.4 122 36x4 | 36x4 
Columbia Cavalier|Runabout...| 3300 2 38.0 120 36x4 | 36x4 
Columbia Cavalier|Touring.....| 3300 4 38.0 120 36x4 | 36x4 
Columbia Cavalier|Touring.....| 3400 6 38.0 120 | 36x4 | 36x4 
Columbia Cavalier|Touring.....| 3500 7 38.0 120 36x4 | 36x4 
Columbia Cavalier|Limousine. .| 4800 7 38.0 120 36x4 | 36x4 
Columbia Cavalier Landaulet...| 4900 7 38.0 120 36x4 | 36x4 
Columbia Knight.. pemabeut... 4500 2 38.0 129 36x44 | 36x4 ~ ae 
Columbia Knight. .| Touring... | 4500 4 38.0 129 36x44 | 36x44 
Columbia Knight. .|Touring.....| 4500 6 38.0 129 36x44 | 36x4 
Columbia Knight../Touring.....| 4500 | 7 38.0 129 | 36x44 | 36x4 
Columbia t..|Limousine..| 5800 7 38.0 129 36x44 | 36x4 
Columbia ka Landaulet.,. 5800 7 38.0 129 36x44 | 36x4 








1, Thomas 6-40; 2, White, 40; 3, Marquette, 28; 4, Locomobile; 5, Haynes 30; 6, American Traveler; 7, Chalmers Six; 8, Stevens-Duryea Y 
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Name and H. | Tires 
odel | Body Price Seats | S.A.E. | Wheels | Front Rear 
Corbin 40........ \Touring.....|$3000 | $ | 36.1 | 120 | 36x4 | 36x4 
Corbin 40........ Touring. -+«| 3050 7 36.1 120 36x4 | 36x4 
Corbin 40........ 'T. Tonneau..| 3000 4 36.1 120 36x4 | 36x4 
Corbin 40........ \Torpedo....| 3100; 4 | 36.1 120 | 36x4 | 36x4 
Corbin 40........ [LAmousine. -| 4000° 7 36.1 120 37x44 | 37x44 
Cunningham J..../Limousine. .| 4500 7 36.1 124 —x44 | —x4} 
Cunningham J... .|Runabout...| 3250 3 36.1 124 |—x44|—x4 
Cunningham J....|Torpedo....| 3500 4 36.1 124 |—x44!—x4 
Cunningham J..../Touring.....| 3500 | 7 36.1 124 —x44 | —x4 
Cunningham J....|Phaeton....| 3500 | 5 36.1 124 —x44 | —x4 
Cunningham J.. ..[Landaulet.../ 4500 | 7 36.1 124 —x44 —x44 
DorrisG......... |Limousine..| 3600 | 7 30.6 115 | 36x4 | 36x4 
vist 4 EL when eas pmecton Sia TE eae pal Paes ptted > phphifors Mille BES G I Panola 
NS aly inate & |Touring.....| 4500 5 31.3 123 | 35x44 | 36x44 
| SA PAD ote exass' 9. Ais occ atheen ctpsetneteas : Hep 
i aS on'va bod \Landaulet...|...... Be ee IR PRR CORES py tere 
Fiat SEL oe Ee |Runabout...| 5500 | 2 47.0 135 36x44 | 37x5 
 ) See |Phaeton....]...... ce 47.0 135 36x44 | 37x5 
re |Touring.....| 5500 | 7 47.0 135 36x44 | 37x5 
ob See Limousine. .|...... 7 47.0 135 36x44 | 37x5 
i, A ae |Landaulet...|..... 5 oe 47.0 135 36x44 | 37x5 
| 
Four-Wheel Drive 
A F’d'r Tour. .| 4500 7 36.1 134 | 36x44 36x44 
te 1 
Runabout...} 4500 2 36.1 134 36x44 36x45 
Limousine..| 4500 | 5 36.1 134 | 36x44 | 36x44 
lked 
Roadster... .| 4500 2 36.1 134 36x44 | 36x44 
Limousine. .} 3000 7 25.6 108 34x4 | 34x44 
Landaulet...| 3000 7 25.6 108 34x4 | 34x44 
Touring... ..| 3500 5 38.4 123 36x44 | 37x5 
..|Tor. Phaet’n| 3500 4 38.4 123 | 36x4$ | 37x5 
-|Touring.....| 4000 7 38.4 126 36x44 | 37x5 
Limousine. .| 5000 7 38.4 126 | 36x44:) 37x5 
Touring.....| 3500 7 36.1 123 34x4 | 34x44 
| GRRE 5 28.9 119 34x44 | 34x44 
Limousine. .}...... 7 36.1 119 36x44 | 36x44 
cy ohio vines 7 43.8 1382 | 36x44 | 37x5 
F’d'r Tour. .| 3850 5 36.1 135 36x— | 36x— 
..|Limousine. .| 4000 7 36.1 1354 | 36x— | 36x— 
.-|Landaulet..:| 4000 7 36.1 135 36x— | 36x— 
.+|F’d’r Lim...} 4500 7 36.1 135 36x— | 36x— 
.|F’d’r Tour. .| 4250 7 40.9 138 36x44 | 37x5 
Touring.....| 3000 7 40.0 127 36x44 | 37x5 
Close Couple} 3000 4 40.0 127 36x44 | 37x5 
Limousine. .}| 3800 7 40.0 127 36x44 | 37x5 
Limousine. .| 3900 7 40.0 127 36x44 | 37x5 
Inter-State 50... ..|F’d’r Tour. .| 3400 7 40.0 124 36x44 | 36x44 
Inter-State §1.....|Demi-tonn..|} 3400 4 40.0 124 36x44 | 36x4 
Inter-State 52... . .|Roadster....| 3400 2 40.0 124 36x44 | 36x4 
Limousine. .| 3500 5 32.4 112 36x4 | 36x4 
*d'r Tour. .| 3100 7 40.0 124 36x44 | 36x4 
Touring.....| 3000 7 40.0 124 36x44 | 36x4 
Limousine. .! 4000 7 40.0 124 36x44 | 36x4 
F'd’r Lim...} 4500 7 } 40.0 124 36x44 | 36x44 
Brougham..| 3100 5 | 32.4 120 36x4 |36x4 
F’d’rTour..| 3000 | 7 | 48.6 132 | 37x5 | 37x5 
i-tour...| 3000 5 48.6 132 37x5 | 37x5 
.|Semi-racer..| 3000 2 48.6 132 37x5 |37x5 
. .|Touring.....| 3200 7 43.8 130 38x44 | 38x4 
.|Touring.....| 3200 6 43.8 130 38x44 | 38x4 
.-|T. Tonneau..| 3200 4 43.8 130 38x44 | 38x4 
.|Meteor..... 3200 2 43.8 130 38x44 | 38x4 
Torpedo....| 3450 | 4 | 40:0 117. | 36x44 | 36x4 
Raceabout..| 3300 4 40.0 117 36x44 | 36x4 
Raceabout..| 3200 2 40.0 117 36x44 | 36x4 
T. Tonneau..| 3500 5 40.0 122 36x44 | 36x44 
Limousine. .| 4250 7 40.0 122 36x44 | 36x44 
T. Tonneau..; 3800 7 40.0 126 37x5 | 37x5 
Limousine. .| 4700 7 40.0 126 37x5 | 37x5 
Torpedo....| 3700 6 | 40.0 126 37x5 | 37x5 
Raceabout..| 3600 2 40.0 126 37x5 | 37x5 
Raceabout..| 4800 4 | 60.0 134 38x54 | 38x5 
) oo ”, eae Ton’ette....| 4900 5 | 60.0 134 38x54 | 38x5 
} ae T. Tonneau..|, 5000 7 | 60.0 134 38x54 | 38x5 
KnoxS.......... Torpedo....|/'5000 | 6 | 60.0 | 134 | 38x5$| 38xs 
eee Limousine. .| 6400 7 | 60.0 134 38x54 | 38x5 
‘ ao 
Locomobile L-4.. . |Touring... . -| 3500 5 | 32.4 120 34x44 | 34x44 








1, Marmon 32; 2, Ohio Regular; 3, Velie G; 4, 











Mercer; 5, Case 40; 6, Cartercar 5; 7, Imperial 50; 8, R. C. H. 
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Name and 
Model 


Body 


P 
a 





Locomobile L-4. . 


Locomobile M-2.. .|Torpedo... . 
Locomobile, L’tle 6) Torpedo ... 
Locomobile, L’tle 6|Tcuring. .. . 
Locomobile, L’tle 6)Touring .. . 
Locomobile, L’tle 6| Landaulet. . 
Lozier 46........ Lakewood... 
Lozier 46........ Briercliff. ... 
Lozier 46........ Riverside. . . 

__ .. re Limousine. . 
Lozier 46........ Landaulet... 
Lozier 51........ Lakewood... 
Lozier 51........ Briercliff. ... 
Lozier 61........ Riverside... 
Lozier 61........ Limousine. . 
Lozier 61........ Landaulet.. . 
Luverne 750...... Touring... .. 
Marathon N-50.. .|Limousine. . 
Marmon 32...... Limousine. . 
Marmon 32...... Landaulet.. . 
Marquette 22..... Roadister... . 
Marquette 24.... .|Tourabout. . 
Marquette 25..... Touring... .. 
Marquette 27..... Touring... .. 
Marquette 27..... Limousine. . 
Marquette 28..... Touring... .. 
Marquette 28... . :|Limousine. . 
Matheson 50..... Touring... .. 
Matheson 60..... Fore-door... 
Matheson 50..... F’d'r Tour. . 
Matheson 50..... T. Tonneau.. 
Matheson 50..... Speedster... 
Matheson 50 . .|/ Touring... .. 
Matheson 50..... Limousine. . 
Matheson 50..... Limousine. . 
Matheson 50..... Demi-lim. . . 
Matheson 50..... Town Car... 
Mercer 35 A-B... .|Limousine. . 
Midland R....... ICoupe...... 
Midland O....... Roadster... . 
Mitchell 5-6 &2-6..|Limousine. . 
Moon 40 . |Limousine. . 
Moon 40 . Limousine. . 
Moon 45 .-|Touring..... 
Moon 45 .../Torpedo.... 
eae Raceabout.. 
Moon 45...... . -|Limousine. . 
Se Touring... . . 
Morse D . -|Touring..... 
Se a... ions aa Torpedo.... 


‘orpedo.... 
Limousine. . 
Landaulet... 
ouring..... 
Landaulet... 
Torpedo.... 


National Zomteg,. Touring... .. 


National Series 


F’d’r Tour. . 


Oakland 45.......|Limousine. . 
Octoauto......... Fore-door 

8 wheels... . 
Octoauto......... Fore-door 

8 wheels.. . 
Ohio, Regular... .|Limousine. . 
Oldsmobile Def... .| Touring... . . 
Oldsmobile Def... .|Tourabout.. 
Oldsmobile Def... .| Roadster... . 
Oldsmobile Def... .|\Coupe.... . . 
Oldsmobile Autoc..|Touring... . . 
Oldsmobile Autoc..| Limousine. . 
Oldsmobile Autoc..|Tourabout.. 
Oldsmobile Autoc..|Roadster... . 
Oldsmobile Lim.. .|Tourabout.. 
Oldsmobile Lim. . .| Roadster... . 
Oldsmobile Lim... |Touring... . . 
Oldsmobile Lim. . .| Limousine. . 
MCs 3 Fs coer Limousine. . 
_ | aE Landaulet... 
WU as pk dle ei F’d’r Lim... 
Packard 18 Run...| Runabout... 
Packard 18 Stand../Touring... . . 
Packard 18 Stand..|Runabout... 
Packard 18 Stand..|Coupe..... . 
Packard 18 Stand..| Limousine. . 
Packard 18 Stand..|_Landaulet... 
Packard 18 Stand..|Imp. Lim... 
Packard 18 Stand..|Imp. Land.. 


Packard 30 Run...|Runabout... 
Packard 30 Stand..|Touring... . 


Packard 30 Stand..|Cl. Coupied.. 


Packard 30 Stand 


Packard 30 Stand.. 
Packard 30 Stand.. 


Coupe...... 
Limousine. . 
Brougham. . 








.|T. Tonneau.. 
Locomobile L-4.. .|T 
Locomobile L-4.. . 
Locomobile L-4.. . 
Locomobile M-2.. .|T: 
Locomobile M-2.. . 
Locomobile M-2... 


~ _a™ run NNeNNS UM NW “_ AnannnNenain ans Nh x_n ~~ OWNS SNE AEDS SS 


AVNUTINUUUAUANNUds row NNN ENP sTITON EM _ wn 
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36x44 
37x44 


35x4 
35x4 


36x4 


36x4 
36x4 
36x4 
36x4 
36x4 
36x4 


34x4 





35x4 
35x4 


36x4 


36x4 
36x4 
36x4 
36x4 
36x4 
36x4 


37x5 
37x5 
37x5 


36x4 
36x5 


36x44 


34x4 
34x4 











. Packard Six; 2, Franklin H; 3, Simplex; 4, Peerless 30 Six; 5, Alco 6-60; 6, Winton Six; 7, Pope-Hartford 27; 8, Stearns-Knight 
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Name and H.P Tires | Tires 
Model Body Price | Seats | S.A.E. | Wheels | Front | Rear 
30 Stand. .|Landaulet.. .|$5550 7 40.0 123 36x44 | 37x5 
30 Stand..|Imp. Lim...| 5650 7 40.0 123 36x44 | 37x5 
$0 Stand. .|Imp. Land..| 5750 7 40.0 123 36x44 | 37x5 
30 Phae..|Phaeton....| 4200 5 40.0 129 36x44 | 37x5 
6 Run....}Runabout...} 5000 2 48.6 121 36x44 | 37x5 
6 Stand... |Touring... 5000 7 48.6 133 36x44 | 37x5 
6 Stand .. .|Ci. Coupled..| 5000 5 48.6 133 36x44 | 37x5 
6Stand.../C upe......| 5700 | 2 | 48.6 | 133 | 36x4$| 37xS 
6 Stand... }Limousine 6250 7 48.6 133 36x44 | 37x5 
6 Stand...|Brougham..| 6300 5 48.6 133 36x44 | 37x5 
6 Stand... zandaulet -| 6350 7. 48.6 133 36x44 | 37x5 
6Stand...j/Imp. Lim...| 6450 7 48.6 133 36x44 | 37x5 
6 Stand...|/Imp. Land..| 6500 7 48.6 133 36x44 | 37x5 
6 Phae.. .|Phaeton....| 5000 5 48.6 139 36x44 | 37x5 
Palmer-Singer 46..|Limousine..| 4150 7 38.4 126 36x4 | 36x44 
Palmer-Singer 46..|Landaulet...| 4250 7 38.4 126 36x4 | 36x44 
Palm.-Singer 6-60. Touring... ..| 3000 5 57.0 138 36x4 | 36x5 
‘Palm.-Singer 6-60 .|Touring... ..| 3600 7 57.0 138 36x4 | 36x5 
Palm.-Singer 6-60 .|Runabout...| 3000 2 57.0 138 36x4 | 36x5 
Palm.-Singer 6-60.|Limousine..| 4500 | 7 57.0 138 | 36x4 | 36x5 
Palm.-Singer 6-60 .|Landaulet...| 4600 | 7 57.0 138 |36x4 | 36x5 
4 25.6 113 34x44 | 34x4 
4 25.6 113 34x44 | 34x4 
3 38.4 125 36x44 | 36x44 
2 38.4 125 36x44 | 36x4 
2 38.4 125 36x44 | 36x4 
4 38.4 126 36x44 | 36x4 
4 38.4 125 36x44 | 36x4 
4 38.4 125 | 36x44 | 36x4 
4 40.0 124 36x44 | 37x5 
4 40.0 124 36x44 | 37x5 
4 40.0 1244 | 36x44 | 37x5 
4 40.0 124 36x44 | 37x5 
4 40.0 124 36x44 | 37x5 
4 40.0 124 36x44 | 37x5 
4 48.6 137 36x44 | 37x5 
3 48.6 137 36x44 | 37x5 
4 48.6 137 36x44 | 37x5 
4 84.6 137 36x44 | 37x5 
4 84.6 137 36x44 | 37x5 
4 84.6 137 36x44 | 37x5 
4 60.0 140 |37x5 | 38x5 
4 60.0 140 |37x5 | 38xS 
3 60.0 140 37x5 | 38x5 
4 60.0 140 37x5 | 38x54 
4 60.0 140 !37x5 sunse 
4 60.0 140 | 37xS | 38x5 
3 38.4 119 36x4 ret | 
4 38.4 127 36x44 | 36x4 
5 38.4 127 36x44 | 36x4 
5 38.4 127 36x44 | 36x4 
5 38.4 127 36x44 | 36x4 
3 48.6 128 36x44 | 36x4 
4 48.6 134 37x5 | 37x5 
5 48.6 134 37x5 | 37x5 
7 48.6 134 37x5 | 37x5 
5 48.6 134 37x§ | 37x5 
5 48.6 134 37x5 | 37x5 
7 48.6 134 37x5 | 37x5 
7 48.6 134 37x5 | 37x56 
7 48.6 134 37x5 | 37x5 
2 60.0 133 37x5 | 37x5 
4 60.0 140 37x5 | 38x5 
5 60.0 140 37x5 | 38x5 
5 | So) i ars laa 
roug! _ 5 60.0 140 x 
Landualet...| 6750 5 60.0 140 37x5 | 38x5? 
Landaulet...| 7100 7 60.0 140 37x5 | 38x5 
Suburban...| 7100 7 60.0 140 37x5 | 38x54 
Vest. Sub...| 7450 7 60.0 140 37x5 | 38x54 
Pope-Hartford 27..|Touring.....| 3000 5 36.1 124 36x44 | 36x4 
Pope-Hartford 27..|Phaeton....| 3000 5 36.1 124 | 36x44 | 36x44 
Pope-Hartford 27..|T. Tonneau..| 3000 4 36.1 124 36x44 | 36x4 
Pope-Hartford 27../Roadster....| 3000 | 2 36.1 124 | 36x44 | 36x4 
Pope-Hartford 27.. Touring.....} 3250 7 36.1 124 36x44 | 36x4 
P Hartford 27..|Limousine. .| 4150 7 36.1 124 36x44 | 36x4 
Pope-Hartford 27..|Landaulet...| 4150 7 36.1 124 | 36x44 | 36x4 
Pope-Hartford 27.. ne.....| 4400 7 36.1 124 | 36x44 | 36x4 
Pope-Hartford 28..|Touring.....| 4000 7 44.6 134 | 38x4$ | 39x5 
Pope-Hartford 28..|Phaeton....| 4000 5 44.6 134 | 38x44 | 39x5 
Pope-Hartford 28../T. Tonneau..| 4000 4 44.6 134 38x44 | 39x5 
Pope-Hartford 28..|Roadster....| 4000 f 2 44.6 134 | 38x44 | 39x5 
Pope-Hartford 28..|Limousine. .| 5150 7 44.6 134 38x44 | 39x5 
Pope-Hartford 28. .|Landaulet... 5150 7 44.6 134 38x44 | 39x5 
Pope-Hartford 28. . €.....| 5400 7 44.6 134 38x44 | 39x5 
Premier M-4. ..|Touring.....| 3000 5 32.4 126 36x44 | 36x4 
Premier M . -|Roadster... .| 3000 2 32.4 126 36x44 | 36x44 
Premier M-4......|Clubman....| 3000 | 5 32:4 126 | 36x44 | 36x44 
Premier M-4. Limousine. .| 4200 7 32.4 126 | 36x44 | 36x4 
Premier Berline.....| 5200 7 32.4 126 | 36x44 | 36x44 
Premier M-6 Touring.....| 3750 7 48.6 140 36x44 | 36x4 
Premier M-6. Clubman.:..| 3750 5 48.6 140 36x44 | 36x4 
Premier M-6. Roadster....| 3750 | 2 48.6 140 | 36x44 | 36x4 
Premier M-6. Limousine 5000 7 48.6 140 36x44 | 36x44 
Premier M-6 “eas 6000 7 48.6 140 36x44 | 36x4 
Rambler Metropol.|Limousine..| 4200 7 60.0 128 40x44 | 40x44 
Schlosser 1912 ‘ouring. 4500 7 60.0 126 36x44 | 36x44 
Schlosser 1912 Runabout 4200 5 60.0 126 36x44 | 36x44 
Schlosser 19 Limousine 5400 7 60.0 | 126 36x44 | 36x44 
Selden 47........ Limousine 3750 7 36.1 125 36x4 | 36x4 
S.G.V., A....... --|Landaulet...} 3500 6 22.5 116 | 34x4 | 34x4 
Tete icases .|Limousine..| 3500 6 22.5 116 | 34x4- | 34x4 
SIV Dees ccc Landaulet...| 3500 6 25.6 118 |34x4 | 34x4 





1, Premier Six; 2, National 40; 3, Knox R-45; 4, Speedwell; 5, P. & S..46; 


57 





—— 


6, KisselKar 60; 7, Everitt 6-48; 8, Kline 6-50; 9, Chalmers 36: 10, Selden 
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Name and HP. | | Tires | Tires 
odel Body Price Seats | S.A.E. | Front 
| 

AS Wick ices £4 Limousine. ./$3500 | 6 | 25.6 | 118 |34x4 | 34x4 
Simplex eS Touring... . . 4850 4 57.0 | 127 36x4 | 36x5 
Simplex Titian 03 Touring.....| 4850 5 57.0 127 36x4 | 36x5 
Simplex 38....... Touring.....| 4850 7 57.0 127 36x4 | 36x5 
Simplex eas 6d Limousine. .| 5800 7 57.0 127 36x4 | 36x5 
Simplex 38....... Landaulet...; 5800 | 7 57.0 127 36x4 | 36x5 
Simplex 38... ...../Touring.....| 5700 | 7 38.0 | 137 | 34x44] 34x5 
Simplex 38....... Coach Lim..| 6500 7 38.0 137 34x44 | 34x5 

implex 38....... Coach Land.| 6500 | 7 38.0 137 34x44 | 34x5 
Simplex 38....... F’d’r Tour. .| 5850 | 7 38.0 137 34x44 | 34x5 
Simplex 38....... F’d’r Lim | 6700 7 38.0 137 34x44 | 34x5 
Simplex 38....... F’d’rLand..| 6700 ; 7 38.0 137 | 34x49 | 34x5 
Simplex 50....... Touring.....| 5600 | 5 53.0 124 | 36x4 | 36x5 
Simplex 50....... Touring.. 5700 | 7 53.0 124 36x4 | 36x5 
Simplex 50....... Touring.. 5600 4 53.0 124 36x4 | 36x5 
Simplex 50....... Runabout 5300 2 53.0 124 36x4 | 36x5 
Simplex 50....... T. Tonneau..| 5400 4 53.0 124 | 36x4 | 36xS 
Simplex 50....... Limousine. .| 6400 7 53.0 129 36x4 | 36x5 
Simplex 60....... Landaulet...| 6400 7 53.0 129 36x4 | 36x5 
Simplex 50......./Touring.....| 6200 7 53.0 | 139 36x5 | 36x5 
Simplex 50...... F’d'r Tour..| 6350 | 7 53.0 | 139 36x5 | 36x5 
Spoerer 40-C..... F'd’rTour..| 3000} 5 | 38.0 | 120 |—x4 |—x4 
Spoerer 40-C. ||. \F’d’r Tour. .| 3250 | 7 | 38.0 | 120 |—x4 |—x4 
Spoerer 40-C..... Limousine. .| 4000 7 | 38.0-| 120 |—x4 |—x4 
Spoerer 40-C..... \Landaulet...| 4150 | 7 | 38.0 | 120 |—x4 —x4 
St’ns-Knight Run.|Roadster....| 3500 | 3 | 28.9 116 | 36x44 | 36x4 
St’ns-Knight Run. |T. Tonneau..|; 3500 | 4 | 28.9 116 36x44 | 36x4 
St’ns-Knight Reg..|Touring.....| 3500 S$ - 38.9 } 221 36x44 | 36x4 
St’ns-Knight Reg..|Limousine. -| 4800 | 7 | 28.9 121 36x44 ; 36x4 
St’ns-Knight Reg..|Landaulet...| 4700 7 | 28.9 121 | 36x44 | 36x4 

| | } 

Stevens-Duryea X .|Limousine. .| 4000 7 36.1 | 124 |34x4 | 34x4 
Stev.-Duryea AA..|F’d’r Tour. . | 3750 5 43.8 | 128 36x44 | 37x4 
Stev.-Duryea AA..|F’d’r Tour..| 3900 | 7 | 43.8 | 128 | 36x4$| 37x5 
Stev.-Duryea AA..|Torpedo....| 3850 | 5 | 43.8 128 36x44 | 37x4 
Stev.-Duryea AA.. Tour. Road..| 3750 4 | 43.8 128 | 36x44 |37x4 
Stev.-Duryea AA..|Runabout...| 3750 | 2 | 43.8 128 | 36x44 | 37x4 
Stev.-Duryea AA..|Limousine. ; 3750 7 | 43.8 128 | 36x44 | 37x5 
Stev.-Duryea AA..|Landaulet...| 4950 | 3 | 43.8 128 | 36x44 | 37x5 
Stev.-Duryea AA..|Berline.....| 5000 | 7 | 43.8 128 | 36x44 | 37x5 














$2500 Class—Cars That 













































Name and | | BLP. Tires | Tires 

Model | Body | Price | Seats S.A.E. | Wheels | Front | Rear 

Abbott-Detroit 30..|\Coupe....../$2150 | 3 | 27.3 | 110 | 34x34|34x3% 
Abbott-Detroit 44../Touring.....| 1800 ?..| 324 120 | 36x4 | 36x4 
Abbott-Detroit 44..|F’d’r Tour..) 1800 7 | 32.4 120 | 36x4 | 36x4 
American 30..... F’d’r Tour..| 2250 4 | 32.4 118 37x4 |37x4 
American 30..... F’d’r Road..| 2250 | 2 | 32.4 118 37x4 | 37x4 
Amplex H-K..... lRoadster...| 4500| 2 | 41.6 128 | 36x4} | 37x5 
Amplex H-K..... [Toy tonn’u..| 4500 | 5 | 41.6 | 128 | 36x44 | 37x5 
Amplex H-K..... /Touring.....| 4500 7 41.6 128 36x44 | 37x5 
Amplex H-K..... Limousine...| 5800 7 41.6 128 | 36x44 | 37x5 
Amplex Baby...../Touring.....| 2250 | 5 | 32.4 120 |34x4 | 34x4 
Amplex Baby... . -|Roadster... .| 2250 2 1) Se 120 34x4 | 34x4 

Apperson 450... .|Touring.....| 2000 | 5 | 36.1 | 118 | 36x4 | 36x44 
ak Bek od |Runabout...| 2200 2 |.......| 128 | 36x44] 36x4 
Beatin a ‘Touring... . .| 2400 5 |.seeees| 128° | 36x44] 36x4 
Autocar 24-B.....|Touring.....| 2650 | 5 30.6 117 | 37x44| 37x4 
Autocar 24-B.... -|P'd'r' Four. . 2750 5 30.6 117 37x44 | 37x4 
Babcock H....... /Touring.....| 2500 5 27.3 114 34x4 | 34x4 

| 

Bergdoll C....... Coupe...... 2100 2 25.6 115 34x34 | 34x34 
Bergdoll D....... Touring... 1900 5 25.6 115 36x4 | 36x4 
Bergdoll D....... Torpedo... 1900 4 25.6 115 36x4 | 36x4 
Bergdoll D....... Coupe...... 2500 |* 2 25.6 115 36x4 | 36x4 
Berkshire E...... Runabout...| 2800 2 39.0 124 36x4 | 36x4 
Berkshire E...... T. Tonneau..| 2800 5 39.0 124 36x4 | 36x4 
Berkshire E...... ‘orpedo 2900 5 39.0 124 | 36x4 | 36x4 
Berkshire E.... . .|Touring 2900 7 39.0 124 | 36x4 | 36x4 
Buick 43......... F’d’r Tour. .| 1800 5 32.4 116 |36x4 | 36x4 
Cadillac 1912.....|Touring.....| 1800 | 5 | 32.4 | 116 |36x4 | 36x4 
Cadillac 1912. .... \Phaeton....| 1800 | 4 32.4 116 |36x4 | 36x4 
Cadillac 1912..... Roadster....; 1800 | 2 32.4 116 | 36x4 | 36x4 
Cadillac 1912..... Torpedo. 1900 | 4 32.4 116 36x4 | 36x4 
Cadillac 1912. ::: Coupe... .. 2250| 4 | 32:4 | 116 | 36x4 | 36x4 
Carhartt B...... .|Touring 2500| s | 38.0 | 118 | 34x4 | 34x4 
Carhartt B....... |Roadster. 2500 | 2 38.0 118 | 34x4 | 34x4 
Carhartt B.......| Demi-tonn 2500 5 38.0 118 34x4 | 34x4 

CartercarS....... /Touring.....| 2100 | 7 32.4 122 36x44 | 36x44 
Nt ae l\Torpedo....| 1850 | 4 28.9 116 |34x4 | 34x4 
Case 30.......... |Fore-door...| 1850 5 28.9 116 | 34x4 | 34x4 
oe  * Saeaeeen \Coupe......| 2450 | 3 28.9 116 |34x4 | 34x4 
ee. . eee |Limousine..| 2850 | 7 28.9 116 34x4 | 34x4 
OS Re |Roadster....| 1900 | 2 32.4 120 | 36x4 | 36x4 
OG: .2. wxks \Torpedo....| 2050 | 4 32.4 120 | 36x4 | 36x4 














1, Packard; 2, Selden; 3, Franklin; 4, Premier; 


5, Speedwell; 6, 
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Name and HP. Tires | Tires 
Model Body Price | Seats | S.A.E. | Wheels Poeet | Rear 
Stev.-Duryea Y....|F’d’r Tour../$4000 | 7 | 54.1 | 142 | 36x4 | 36x 
Stev.-Duryea Y....'Limousine. .| 5150 7 | 54.1 | 142 |36x4 | 36x5 
‘- 
Stod.-Day. Sayb’k.|Limousine..| 3900 | 7 | 36.1 | 122$° | 36x5 | 36x5 
Stod.-Day. Special.|Roadster....| 3300 | 2 | 40.0 | 1224 | 36x4} | 36x4 
Stod.-Day. Special.|Torpedo....| 3300 | 4 | 40.0 1224 | 36x44 | 36x4 
Stod.-Day. Special \Touring.....| 3500 | 7 | 40.0 | 130 | 36x5 | 36x5 
Stod.-Day. Special.|Torpedo....| 3500 | 6 |; 40.0 | 130 36x5 | 36x5 
a. Stod.-Day: ial.|Limousine..| 4600 7 | 40.0 | 130 | 37x5$)| 37x54 
Stod.-Day. Knight./Touring.....| 5000 7 48.6 | 133 36x5 | 36x5 
Stod.-Day. Knight./Torpedo....| 4900 | 4 | 48.6 133 | 36x5_ | 36x5 
Stod.-Day. Knight.|Roadster....| 4900 | 2 48.6 133 | att 36x4 
Stod.-Day. Knight.|Limousine..| 6250 | 7 48.6 133 37x54 | 37x5 
Stuyvesant §0..../Touring.....| 4200 | 7 | 38.0 | 126 | 36x4} | 36x4 
Stuyvesant ...... Touring.....| 4200 | 5 | 38:0 | 126 | 36x44) 36x4 
Stuyvesant ...... Torpedo. ... pene 4 38.0 | 126 | 36x4$)| 36x4 
Thomas 6-40..... Touring. 4000 | 7 43.8 | 134 36x44 | 37x5 
Thomas 6-40..... Phaeton... .| 4000 | 5 43.8 | 134 | 36x44) 37x5 
Thomas 6-40..... Surrey...... | 4000 4 43.8 | 134 36x44 | 37x5 
Thomas 6-40..... Runabout...| 4000 | 2 | 43.8 | 134 — | 36x44 
| | | 
Velie Special. ... .|Limousine. .| 3750 | 7 | 38.4 }- ads 36x44 36x44 
Virginian A-50..../F'd’r Tour... 3000 | 7 | 40.0 | 130 | 40x44 | 40x44 
| 
White G-B....... Limousine.. 3800 | 5 22.5 | 120 | 34x44 | 3¢x4 D 
White G-B....... Landaulet...| 3800 5 | 22.5 | 120 | 34x49| 34x4 
White G-E.......|Touring.....| 3300 5 36.1 120 | 36x4 frm 
White G-E......./Touring.....| 3500 | 7 | 36.1 | 120 | 36x4$| 36x4 
White G-E. ||... ‘Roadster....| 3300 | 2 36.1 120 | 36x4 | seme 
White G-E....... |Limousine..| 4700 | 5 36.1 | 120 | 36x4$)| 36x4 
White G-E.......|Landaulet...| 4700 | 5 | 36.1 | 120 | 36x4h)| 36x4 
White G-E. ||... \Berline.... . | 5000 | 7 | 36.1 | 120 | 36x44 | 36x4 
Winton 17-C..... ‘Touring... .-| 3000 5 | 48.6 130 =| 36x44 | 36x44 
Winton 17-C.....|/T. Tonneau..| 3000 | 4 | 48.6 30 36x44| 36x44 
Winton 17-C.....|Limousine. .| 4350 7 | 48.6 | 130 36x44 | 36x4 
Winton 17-C..... \F’d’rLim...| 4500 | 7 | 48.6 | 130 | 36x44 | 36x4 
Winton 17-C..... \Landaulet..., 4500 |-7 48.6 130 | 36x44 | 36x4 





Cost $1800 to $2999 











| Tires | Tires 

















] 
a. Name and | H.P. 
Model | Body | Price Seats S.A.E. | Wheels | Front Rear 

Case 40.......... \Rore-door. .. |$2050 | 5 | 32.4 120 | 36x4 | 36x4 
Case 40.......... \Coupe...... | 2650 | 3 32.4 120 | 36x4 | 36x4 

. w Chalmers 30... coupe baa aay | 2000 3 25.6 115 | 34x4 | 34x4 
Chalmers 36... |Touring | 1800 5 28.9 115 36x4 | 36x4 
Chalmers 36......|F’d’r 1800 | 4 28.9 | 115 |36x4 | 36x4 
Chalmers 36...../Roadster...| 1900 | 2 28.9 115 |36x4 | 36x4 
See Roadster....| 2000 | 2 30.6 116 |34x4 | 34x4 
Gia 4. ..5@. 2... Touring.....| 2000 | 4 30.6 116 | 34x4 | 34x4 
, _, ROPES Touring.....| 2750 | 5 38.4 130 | 36x4 | 36x4 
GN Ms ick oc eee Touring.....| 2750 | 7 38.4 130 | 36x4 | 36x4 
Coey 1912........ Touring.....| 1850 | 5 | 38.4 | 124 |36x4 | 36x4 
Coey 1912........ Roadster....| 1850 | 2 38.4 | 124 | 36x4 | 36x4 
Coey 1912........|Spec. Torp..| 2000 | § 38.4 | 124 | 36x4 | 36x4 
Cafby L...55..... Coupe... 2250; 3 | 26.4 | 116 | 36x4 | 36x4 
Colby H......... Torpedo. 2000 | 5 | 27.3 | 121 | 36x4 | 36x4 
Colby H......... oupe...... 2500 | 3 | 27.3 |. 121 | 36x4 | 36x4 
Colby J.......... Runabout...) 2000 | 2 | 28.9 | 112 | 32x4 | 32x4 
Cole 1912........ Roadster....| 2000 | 2 | 32.4 | 122 | 36x4 | 36x4 
Cole 1912........ T. Tonneau...) 2000 6.) 224 122 36x4 | 36x4 
Cole 1912........ Touring.....| 2000 5 | 32.4 | 122 | 36x4 | 36x4 
Cole 1912........ Coupe...... | 2500 | 3 | 32.4 | 122 | 36x4 | 36x4 
Corbitt.......... Tor. Road...) 2000; 2 | 25.6 | 120 |34x4 | 34x4 
Corbitt. |... ...: F'd'rT.T...| 2000 | 4 25.6 120 | 34x4 | 34x4 
ee F’d’r Tour. .| 2000 S | 25.6 | 120 34x4 | 34x4 
Corbin 30........ Touring.....| 2000 $s | 32.4 | 115 | 34x4 | 34x4 
Corbin 30........ Roadster..../ 2000 | 2 32.4 115 | 34x4 | 34x4 
Correja T-R-S....|Limousine..| 2300 4 | 28.9 | 125 | 36x4 | 36x4 
Crawford 12-40...|Touring...... 2250 4 | 32.4 123 | 34x4 | 34x4 
Crawford 12-40.../Touring.....| 2250 | 5 32.4 | 123 | 34x4 | 34x4 
Crow-Elkhart 59..|F’d’r Tour. .| 2000 7 30.6 122 | 37x44 | 37x44 
Crow-Elkhart §8..|Touring.....| 2000 | 7 32.4 122 36x4 | 36x4 
Cutting T-55..... Torp. Tour..| 1850 | § 36.1 116 | 36x4 | 36x4 
Davis 40......... F'd’r Tor. .| 1850; s | 27.3 | 112 ©|36x4 | 36x4 
Davis 40......... F’d’rTorp..| 1850 | 4 27.3 | ‘112 | 36x4 | 36x4 
Davis 40.........|Torp. Road... 1850 | 2 27.3 112 | 36x4 | 36x4 
Dorris G......... Touring.....| 2500 | 5 | 30.6 115 | 36x4 | 36x4 
Dorris G.. 1... .|Roadster....| 2500 | 2 | 30.6 | 115 | 36x4 | 36x4 
DorrisG......... Coupe...... | 2650) 3 | 30.6 115 | 36x4 | 36x4 

! 

Everitt 6-48...... Roadster....| 1850 | 2 | 38.4 | 127 |36x4 | 36x4 

- Everitt 6-48....... Touring.....;| 1850 | 5 | 38.4 127 36x4 | 36x4 
Everitt 6-48...... Touring... ..| | 4 | 38.4 127 | 36x4 | 36x4 

| | ' 








1, Overland; 2, Regal; 3, Cole 30; 4, Moon; 5, Abbott-Detroit; 6, Cartercar 
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Body 


Price 


iY 
a 


Wheels ren Rear 





68-D.. 
Firest.-Col. 68-D._ 
Franklin ee ‘ 


Great Southern 50. 
Great Southern 50. 


Touring... . 











| Touring... . 


|T. Tonneau.. 


|Roadster... . 
| Touring... = 


Touring..... 
Roadster... . 


Fore-door. .. 
Torp. Road.. 
Fore-door... 
Fore-door... 


Touring... .. 
Owe T. Tonneau.. 
|Roadster.. a 





. $1950 | 
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Body | Price | 
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Tires | Tires 
Wheels | Front 





Imperial 50...... 
Imperial 51...... 


Inter-State 40..... 


Inter-State 41..... 
Inter-State 42... .. 


Johnson B....... 


Touring... . ./$1850 
Touring.....| 2100 


Coupe...... 2450 


Limousine..| 2750 


Touring.....| 1850 


Roadster... .| 1850 | 
| 
|Touring.....| 1850 


Roadster... .| 1850 


F’d'r Tour. .| 2400 
F’d'r D-Ton.| 2400 | 
Roadster... .| 2400 


Touring... .| 1800 | 
Touring.....| 2750 
‘\Fore-door...| 2850 
F’d’r Tour. .| 2500 
Touring.....| 2400 
Touring... . 2100 
Demi-tonn..| 2000 
Roadster... | 2000 
eee | 2200 
Coupe...... | 2165 
_.|F’d’r $-Ton.| 1850 
E P'l'r Racer..| 1850 
F'd’r Tour. .| 2350 


"IP’d’r S-Tour| 2350 
_|F’d'r Racer..| 2350 


Roadster... . |" 2250 


. |Touring... 2850 | 


**"/T Tonneau..| 2850 


Luverne 540...... 


Marathon N-50... 
Marathon N-50... 


McFarlan 40-45... 


McFarlan 40-45... 
McFarlan 55-60... 


McFarlan 55-60... 


National Series V.. 
National Series V... 
National Series V... 
National Roadster. 
National Touring... 


Oakland 40....... 
Oakland 45....... 


Overland 61..... 


Overland 61...... | 
Palm’r-Singer 6-40 














.e Meteor. “He 2850 
F’d’r Tour. .| 1800 





Touring. 1800 | 
ks new 1900 
Touring.....| 1800 | 
Roadster... .| 1800 | 
Runabout...| 1800 


Touring... 1975 
Demi-ton... 1975 
Coupe...... 2500 
Touring... . | 1850 
Touring.....| 1800 
Roadster....| 1800 
Touring.....| 2750 
Suburban... | 2750 
Roadster... .| 2750 
F’d’r Tour. | 2100 
‘orpedo.... 
Torpedo....| 2750 
F’d'r Tour...) 2750 
Raceabout..| 2500 
Runabout...| 2500 
F’d’r Tour. .| 2750 
F’d’r Tour. ‘| 2750 


.|F’d’r Tour. .| 2000 
F’d’r Road..| 1900 
.|T. Tonneau,,| 2000 
F’d’r Tour. .| 2750 


F’d'r Tour. .| 2250 
Limousine. .| 2750 | 
F’d’r Tour. .| 2900 
F’d’r T. To..| 2900 


Roadster... .| 2750 
Roadster... .| 2500 





Touring... ..| 2600 
Coupe...... | 1900 
Touring. 2100 
To oO. 2500 
F’d’r Tour. .; 2500 
Roadster... .| 2500 

STS 2750 
Cl. Coupled..| 2250 
Speedster | 2250 
Demi-tonn,.| 1850 
Roadster.,..| 1850 
Touring... ..| 2000 
Torpedo. | 2000 
Roadster. 2000 
Coupe...... 2850 
.|Torp. Road..| 2000 
Coupe..... | 2000 
Touring... ..| 2000 








| 
Limousine. .| 2750 | 
Ne 








116 |34x4 | 34x4 
122 | 36x4 | 36x4 
122 |36x4 | 36x4 
124 |34x4 | 34x4 
121 | 36x4 | 36x4 


125 36x44 | 36x44 
125 36x44 | 36x4 
120 34x44 | 34x4 











1, Stoddard-Dayton Torpedo; 2, Lozier 46; 3, Hudson Torpedo; 4, Corbin Torpedo 
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| j y Y 
Name and H.P. Tires | Tires 
Model Body Price | Seats | S.A.E. | Wheels 
Palm’r-Singer 6-40|Touring.....|§2000 | 4 | 38.4 126 | 34x4 | 34x4 
’r-Singer 6-40| Runabout...| 2000 2 38.4 126 . | 34x4 | 
Palm’r-Singer 46..|Touring.....| 2700 7 38.4 | 126 | 36x4 | 
Palm’r-Singer 46..|Touring.....| 2500 | 5. | 38.4 | 126 | 36x4 
Palm’r-Singer 46. .|Runabout...| 2500 | 2 38.4 | 126 | 36x4 
Paterson 45...... Touring.....| 1800 | 5 | 32.4 | 120 | 36x4 
: Pathfinder 40.....|Coupe...... | 2250| 4 | 27.2 | 118 | 34x— 
Pratt 40......... Roadster....| 1900 2 | 32.4 | 120 | 36x4 
Pratt 40......... -tonn..| 2000 | 4 | 32.4 | 120 | 36x4 
> Se Touring -| 2000 S$ | 32.4 | 120 36x4 
Pratt 40......... Touring -| 2100 | 7 | 32.4 120 | 36x4 
Pullman 4-40.....|Touring.....| 2150 | 5 | 32.4 | 122 | 36x4 
Pullman 6-60. ... .|F’d’r Tour. ‘| 2750 7 48.6 | 136 | 36x4} 
Rambler Cr. Coun.|Coupe...... 2500 4 | 32.4 120 | 36x4 
Rambler Cr. Coun./Limousine..| 2750 | 5 32.4 120 | 36x4 
Rambler Coun. Cl./Touring.....| 2250 | 5 | 40.0 120 36x4 
Rambler Coun. Cl.|T. Tonneau..| 2250 | 4 | 40.0 120 36x4 
Rambler Moraine..|Touring.....| 2500 | 7 40.0 128 | 40x4 
Rambler Moraine. .|T. Tonneau..| 2500 | 6 40.0 128 | 40x4 
Rambler Metropol.|Touring.....| 2850 | 7 | 40.0 128 | 40x4 
Rambler Metropol./Torpedo....| 2850 6 | 40.0 | 128 | 40x4 
Rayfield C....... Roadster....| 2500 | 2 | 37.2 | 117. | 34x— 
Rayfield C........|Fore-door...| 2500 | 5 37.2 117° | 34x— 
Republic | | 
5 ee: . .|/Touring.....| 2250 >: | 38:9 120 36x4 
epu | | 
111-112-113... ./T. Tonneau..| 2250 4 28.9 120 | 36x4 
Republic 
Fi1-112-113.... Roadster....| 2250 | 2 | 28.9 120 36x4 
| | 
Sebring 6........ Torpedo....| 2750 | 4 | 37.2 122 36x4 
Selden 47........ Touring...... 2500| 5 | 36.1 | 125 | 36x4 
Selden 47........ Touring.....| 2600 | 7 | 36.1 | 125 36x4 
Selden 47......-. Torpedo. ...| 2500 4 | 36.1 125 36x4 
Selden 47........ Roadster... .| 2500 2 | 36.1 125 | 36x4 
B.G.V., A........% Touring.....| 2500 4 2.8 116 | 34x4 
8.G.V., A.......-- Runabout...| 2500 2 | 22.5 116 | 34x4 
OE et rs Torpedo....| 2500 Se.) 3s 116 34x4 
§.G.V., D........ Touring... ..| 2500 S- 4) 23.6 118 34x4 
i A, See Runabout...| 2500 et BRS 118 34x4 
Gi ae Ws obs 0088 Torpedo.....| 2500 4 25.6 118 34x4 
well 12..... Semi-racer 2500 2 40.0 1214 | —x4 
Speedwell 12... .. Torpedo....| 2700} 4 | 40.0 | 121% |—xa 
-2. well 12..... Semi-racer 2700 | 4 | 40.0 | 1214 | —x4 
Speedwell 12..... F’d'r Tour 2750 | S | 40.0 | 1214 |—x44 
well 12..... F’d’r Tour 2900 7 40.0 1214 | —x4 
Spoerer 25-A..... Roadster. 2000 | 2 | 27.2 120 | 34x4 
25-A..... Touring. 2000 | 4 | 27.2 | 120 | 34x4 
a. Spoerer 25-A..... curing... 2000 | 5 | 27.2 | *120 | 34x4 
Spoerer 25-A..... Town 2500 | 5S | 27.2 120 | 34x4 
Spoerer 40-C..... Roadster 2950 | 2 | 36.0 | 120 |—x4 
| 
Stafford.......... F’d’r Tour..| 2350 | § | 27.2 112 | 34x4 
bigsbe send Touring.....| 2250 | 5 | 27.2 112 | 34x4 
Standard A.......|Touring.....| 1800 | 5 28.9 110 | 34x34 
mo 
Staver 35-F...... F’d’r Tour..| 1850 | 5 | 32.4 120 | 36x4 
Staver 40-F...... F'd'rTour..| 2000 | 7 | 32.4 | 124 | 36x4 
Staver 40-R-R....j|Torpedo....| 2000 | 4 32.4 124 | 36x4 
Stevens-Duryea X .|F’d'r Tour 2850 | 5 36.1 124 | Saxe 34x4 ah eee Limes 32500 bor rape = paged bo: 
Stevens-Duryea X|Tour. Road..| 2850 4 | 36.1 124 | 34x4 34x4 Velie G SStiy cea al P'd't Tour. . 2100 | ; 32.4 115 |34x4 | 34x4 
fi . rae es Taree ae . Special | 1 32.4 | 115 34x4 | 34x4 
Stod.-Day. Stratf..|Limousine..| 2750 | 7 28.9 114 | 35x 35x4 VelieG.......... Racytype 2000; 2 | 32.4 | 115 34x4 | 34x4 
Stod.-Day. Stratf. .|Landaulet...| 2750 SS 28.9 114 15x44 | 35x4 Velie Standard -|Touring.....| 2200 | 5 32.4 | 118 36x4 | 36x4 
Stod.- Day. Stratf..|Coupe...... 2350 | 3 28.9 114 | 35x4% | 35x4 Velie Standard. ...|Torpedo....| 2200 b & 32.4 118 | 36x4 | 36x4> 
woe-By-eeyen forme | fm | | 36:1 | deeb |Seseh seeeh Yams Seam lpema 2203) 2 Seg | aE SS, |e 
tod.- : or } | . ie Special...... ouring.... .| 6 . 6x4 4 
Stod.-Day. Sayb’k.|Roadster....| 2700 | 2 | 36.1 | 122% | 36x44) 36x4 stot | ’ , 
| } Westcott K | Touring 1800 | 5 32.4 | 120 36x4 | 36x4 
2 36.1 120 | 34x44 | 34x4 Westcott L....... MiG cd ok ha-0y 1800 4 32.4 | 120 36x4 | 36x4 
4 36.1 120 34x44 | 34x4 Wi | Sa Roadster. -| 1800 2 | 32.4 120 36x4 | 36x4 
5 36.1 120 34x44 | 34x4 Westcott R....... F'’d’r Tour -| 2250 7 36.1 120 36x4 | 36x4 
4 36.1 120 | 34x44 | 34x4 | 
, A? See Touring.....| 2450 fea & | 118 36x4 | 36x4 
2 | 29.4 110 34x34) 34x34 W.F.S., B........ Gunboat. me 2500 4 32.4 | 118 36x4 | 36x4 
3 | 29.4 110 34x34 | 34x3 , ff «= ae Roadster... .|.2450 3 | 32.4 | 118 36x4 | 36x4 
4 | 29.4 110 34x34 | 34x3 Wh. Bi wiicccee Roadster... .| 2350 2 32.4 | 118 36x4 | 36x4 
F’d'rF.C.. 5 29.4 110 34x4 | 34x4 6 } | 
White G-A-D...../Torp. Tour..| 2250 5 22.5 | 110 34x4 | 34x4 
2 | 28.9 118 | 36x4 | 36x4 White G-A-D..... peenerien.« 2250 | 2 22.5 | 110 | 34x4 | 34x4 
o 
$1500 Class—Cars Costing $1250 to $1799 
Name and HP. Tires | Tires Name and : HP. | Tires | Tires 
Model Body Price | Seats | S.A.E. | Wheels | Front | Rear Model Body | Price | Seats | S.A.E. | Wheels | Front 
Seats Demet 38. pepebest... we hs ; 4 Phd oo es American 20..... Roadster... . |$1250 2 22.5 105 36x34 | 36x34 
-. * ’r Tour. . é r 
F Abbott-Detroit 44..;Runabout...| 1775 2 32.4 120 36x4 | 36x4 Ames 42......... Roadster... .| 1600 2 27.3 116 36x4 | 36x4 
o F'd’r Road sare 2 97.3 120 er ge SE GR 6. 5.05 08 F’d’r Tour. .| 1600 5 27.3 116 36x4 | 36x4 
Alpena eescoeee r le e = . 
4 . Alpena 40........ Deta’h. Ton.} 1600 4 27.3 120 36.4 | 36.4 Apperson 4-46... .|Touring.... .|- 1600 5 32.4 114 34x4 | 34x5 
Alpena 40........ F'd’r Tour. .| 1600 5 27.3 120 36.4 | 36.4 Apperson 4-45... ./Roadster....| 1750 2 32.4 114 34x4 | 34xS 



































1, Pierce-Arrow; 2, Stoddard-Dayton K.; 3, Columbia-Knight coach; 4, Columbia-Knight touring car 
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ry “= , : Everitt 4-36...... Touring.....| 1500 


Franklin G Runab.|Runabout...| 1650 100 32x34 | 32x4 


G.J.G. Jypior... . .|F'd’r Tour. . 1250 104 | 32x34 | 32x34 


Great Southern 30.| Roadster... .| 1400 113 34x4 | 34x4 
Great Southern 30./F'd'r Tour. .| 1500 113 |34x4 | 34x4 
Great Western 40..|Touring.....| 1600 
Great Western 40..|Semi-torp.. | 1650 


Great Western 40.|Roadster....| 1600 114 34x3 


114 34x34 | 34x3 
114 34x34 | 34x3 
Great Western 40.. 


Torpedo.... 114 34x3 
Great Western 40..|Deta’h .F’dr| 1750 


114 35x4 | 35x4 





Name and HP. Tires | Tires 
Model Body? | Price | Seats | S.A.E. | Wheels | Front | Rear 
' 
} 
Arbenz 40........ Roadster... . |$1675 2 27.3 120 36x4 | 36x4 
Arbenz 40.....:..|Torpedo....| 1700 4 27.3 120 36x4 | 36x4 
Arbenz 40........ Touring.....| 1750 5 27.3 120 36x4 | 36x4 
Auburn 30-L......|F’d'r Tour. .| 1400 5 27.3 116 | 34x34 | 34x34 
Auburn 40-M .....|F’d’r Tour. .| 1650 5 32.4 120 36x4 | 36x4 
Auburn 40-M..... F’d’r Road..| 1750 2 32.4 120 36x4 | 36x4 
Auburn 40-M.....|Det. F’d’r...| 1750 5 32.4 120 36x4 | 36x4 
Bergdoll C....... Roadster... .| 1500 3 25.6 115 34x34 | 34x3 
BergdollC....... T. Tonneau..| 1500 4 25.6 115 34x34 | 34x3 
BergdollC....... Touring.....| 1500 5 25.6 115 34x34 | 34x3 
Buick 29......... F'd'rTour..| 1250 | 5 | 25.6 | 108 | 34x34 | 34x3$ 
Cameron 29...... Fore-door...| 1250 os 24.0 110 32x34 | 32x3 
Cameron 30...... Fore-door...| 1250 2 36.1 114 34x34 | 34x3 
Cameron 32...... Fore-door...| 1550 5 36.1 120 34x34 | 34x3 
Carhartt J....... Runabout...| 1350 3 26.4 108 34x34 | 34x3 
Carhartt J....... Touring.....| 1350 5 26.4 108 34x34 | 34x3 
Cartercar R...... Roadster... .| 1500 2 27.3 112 36x4 | 36x4 
Cartercar R...... Touring.....| 1600 5 27.3 112 36x4 | 36x4 
Cartercar R...... Coupe...... 1700 3 27.3 112 36x4 | 36x4 
I aos wed Roadster....| 1750 2 28.9 116 34x4 | 34x4 
Chalmers 30...... Roafster....| 1500 2 25.6 115 34x— | 34x — 
Chalmers 30.. ...|Pony Tonn..| 1500 | 4 25.6 115 | 34x— | 34x— 
Chalmers 30......|Touring.....| 1500 5 25.6 115 | 34x— 34x — 
Clark E...... ~,.../Torp. Road..| 1250 | 2 27.3 116 | 34x34 | 34x3 
— Sry F'd’r Tour. .| 1250 5 27.3 116 34x34 | 34x3 
ccc 5 noe F’d’r Tour. .| 1400 5 27.3 120 34x34 | 34x3 
or Roadster... .| 1250 2 26.4 116 36x4 | 36x4 
aCe Touring.....| 1250 5 26.4 116 36x4 | 36x4 
> ee Roadster....| 1750 2 27.3 121 36x4 | 36x4 
. £ eae acing.....| 1750 2 27.3 121 36x4 | 36x4 
ae Touring.....| 1750 5 27.3 121 36x4 | 36x4 
Correia A-B-C....|Runabout...| 1450 | 2 | 28.9 105 | 34x34 | 34x3 
Correja A-B-C....|Coupe......| 1750 | 2 28.9 105 34x34 | 34x3 
Correja T-R-S....|Torp. Tour..| 1650 | 4 28.9 125 36x4 | 36x4 
Crawford 12-30...|Roadster....| 1400 | 2 | 27.3 | 115 | 34x3}] 34x4 
Crawford 12-30.../Touring.....| 1500 be 27.9 115 34x34 | 34x4 
Crawford 12-30.../Touring.....| 1500 | .5 27.3 115 34x34! 34x4 
Crawford 12-35...|Touring.....| 1650 | 4 25.6 120 34x4 | 34x4 
Crawford 12-35,..|Touring.....| 1650 5 25.6 120 34x4 | 34x4 
Crow-Elkhart 52..|Touring.....| 1250| 5 | 25.6 | 113 | 32x34] 32x3 
Crow-Elkhart 55../Touring.....| 1450 | 5 27.3 116 34x34 | 34x3 
Crow-Elkhart 56..|F’d’r Tuor..| 1600 5 30.6 122 37x44 | 37x4 
Crow-Elkhart 56../F’d’r Tour. .| 1750 5 30.6 122 37x44 | 37x4 
Crow-Elkhart 58. .|Touring.....| 1750 5 32.4 122 36x4 | 36x4 
Cutting A-30..... Torp. Tour..| 1250| 5 | 25.6 | 116 |34x4 | 34x4 
De Tamble K-L-M|Torp. Tour..| 1250 5 28.9 116 34x4 | 34x4 
TAPE (VY) | ee De Tamble K-L-M.|Torp Tour..| 1500 5 28.9 116 | 34x4 | 34x4 
a Joa Elmore R-27.....|Touring.....| 1250] § |....... 1084 | 32x34 | 32x34 
6 ' ~oe ama a” oc ee Elmore 37....... Demi-tonn.. | 1600 ae eee 114 34x4 | 34x4 
~A : Lowetn Elmore 37....... Touring.....| 1000 | 5 |....... 114 | 34x4 | 34x4 
dt i ln Ms Everitt 30........ Touring.....| 1250| 5 | 25.6 | 110 | 34x34] 34x3 
oF / Everitt 30........ Roadster....| 1250 | 2 | 25.6 | 110 | 34x3$| 34x3 
5 25.6 115 34x4 | 34x4 
2 a 
5 m 
2 .6 
5 .6 
5 9 
5 9 
2 9 
5 9 
5 9 
TF kc vin os i eee ee 5 25.6 11 t 34x4 | 34x4 
Henry W........ Roadster... .|...... 2 25.6 115 34x4 | 34x4 
Heury C........-. ci. eS Pare 5 27.2 116 34x4 | 34x4 
Henry C......... T. Tonneau..|......- 4 27.2 116 34x4 | 34x4 
Meaty ©...00--2- Roadster... .|....". 2 27.2 116 34x4 | 34x4 
Henry C......... Speedster...|.....- 2 27.2 116 34x4 | 34x4 
Herreshoff 25. Coupe...... 1400 2 18.3 100 32x34 | 32x34 
Hudson Roadster../Roadster....| 1600 2 25.6 114 34x4 | 34x4 
Hudson Roadster..| Mile-a-min..| 1600 2 25.6 114 32x4 | 32x4 
Hudson Touring...|Touring.....| 1060 5 25.6 114 34x4 | 34x4 
Hudson Touring...|Torpedo....| 1600 4 25.6 114 34x4 | 34x4 
Hudson Touring... |Roadster....| 1600 2 25.6 114 34x4 | 34x4 
Illinois 1912...... Baby Tonn..| 1750 4 28.9 120 = 37x4 
Illinois 1912...... Semi-torp..| 1750 5 28.9 120 36x34 | 37x4 
b 
-|Torp. Road..| 1250 - 28.9 114 sect 34x3 
--|Semi-torp..| 1250 2 28.9 114 34x34 | 34x3 
Semi-torp..| 1400 5 29.3 116 34x4 | 34x4 
Semi-torp..| 1750 5 32.4 120 36x4 | 36x4 
Inter-State 30-A...|Roadster....| 1700 2 32.4 118 34x4 | 34x4 
Inter-State 30-A...|F’d’r Tour. .| 1750 5 32.4 118 34x4 | 34x4 
ackson 42....... Touring.....| 1500 5 32.4 118 34x4 | 34x4 
ohnson A.......|)Racer...... 1500 2 28.9 112 34x34 | 34x34 
































1, Paterson 48; Abbott-Detroit 44; 3, Marion 48; 4, Kline 4-30; 5, Great Western; 6, Lion; 7, King; 8, Overland 9, Jackson 42 
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Name and H.P. Tires | Tires 
odel Body | Price | Seats | S.A.E. | Wheels | Front | Rear 
ohnsonA....... Touring.. $1600 5 28.9 112 34x34 | 34x34 
ohnsonA....... F’d’r Run...| 1650 3 28.9 112 34x34 | 34x3 
ohnson A «..|F’d’r Tour..| 1650 5 28.9 112 34x34 | 34x3 
Cie .. ocec. : Roadster....| 1565 | 2 23.2 115 |34x4 | 34x4 
> eee Touring.....| 1565 5 23.2 115 34x4 | 34x4 
...|F’d’r Racer..| 1500 2 28.9 116 34x4 | 34x4 
Kisselkar 30 .|F’d’r Tour. .| 1500 2 28.9 116 34x4 | 34x4 
Klinekar 4-30... .|Touring.....| 1750 5 25.6 118 34x4 | 34x4 
Klinekar 4-30... .|T. Tonneau..| 1750 4 25.6 118 34x4 | 34x4 
Klinekar 4-30... .|Roadster....| 1750 2 25.6 118 34x4 | 34x4 
Lambert 66-B....|Deta’h. Ton.| 1400 4 27.3 107 32x34 | 32x34 
Lambert 66-B....|Touring.....| 1500 5 27.3 112 32x34 | 32x34 
bert 99-C.... .|Roadster....| 1650 2 27.3 112 35x4 | 35x4 
Lambert 99-B....)Torpedo.... 1700 4 27.3 115 35x4 | 35x4 
Lambert 99-A....|Touring.....| 1700 5 32.4 115 34x4 | 34x4 
Lexington DF.... Roadster....| 1775 2 27.3 117 34x4 | 34x4 
Lexington DF... .|Touring.....} 1775 5 27.3 117 34x4 | 34x4 
Lion @@ ....<- . Roadster.. --| 1550 2 32.4 116 36x4 | 36x4 
a aaa Touring.....| 1 5 32.4 116 36x4 | 36x4 
Marathon M-40.. ./Touring.....| 1500 5 28.9 118 34x4 | 34x4 
Marathon M-40.. .|Roadster....| 1400 4 28.9 118 34x4 | 34x4 
Marathon M-40.. .|Torp. Tour..| 1600 5 28.9 120 34x4 | 34x4 
Marion 35........ F'’d’r Tour. .| 1285 5 25.6 111 32x4 | 32x4 
Marion 36 . -|Roadster... .|" 1285 2 25.6 111 34x4 | 34x4 
Marion 37 .-|Touring.....| 1285 5 25.6 111 34x4 |.34x4 
Marion 46 - |Roadster....| 1750 2 27.3 120 36x4 | 36x4 
Marion 47 .-|Touring.....| 1750 4 27.3 120 36x4 | 36x4 
on -|Touring.....| 1750 5 27.3 120 36x4 | 36x4 
Maxwell Special...|F’d’r Tour. .| 1480 5 28.9 114 34x4 | 34x4 
Mitchell 5-4... ... Touring.....| 1350 5 28.9 112 34x4 | 34x4 
Mitchell 5-6 & 2-6/Touring.....| 1750 5 33.8 125 36x4 | 36x4 
Mitchell 5-6 & 2-6) Roadster....| 1750 2 33.8 125 36x4 | 36x4 
Moline 35-Touring|Touring.....| 1700 5 25:6 114 |37x4 |37x4 
Moline 35-Road.. .| Roadster... .| 1700 2 25.6 114 36x34 | 36x3 
Moline 35 Road .. .| Roadster... .| 1600 4 25.6 114 36x34 | 36x3 
Touring... . .| 1600 5 32.4 115 34x4 | 34x4 
..|Torpedo....} 1600 4 32.4 115 34x4 | 34x4 
..,/Roadster....| 1600 2 32.4 115 34x4 | 34x4 
.|Raceabout..| 1650 2 32.4 115 34x4 | 34x4 
.|Touring.....| 1450 5 28.9 116 32x—— | 34x— 
.|Roadster....}| 1350 2 28.9 116 32x—— | 34x— 
ton....}| 1400 4 28.9 116 32x— | 34x— 
Oukland 40....... Touring.....| 1450 5 27.3 112 34x4 | 34x4 
Oakland 40 .|Roadster....| 1450 3 27.3 112 34x4 | 34x4 
a Sere? Touring....| 1250 4 28.9 112 31x4 | 31x47 
Overland 59...... Coupe...... 1250 3 25.6 106 32x34 | 32x34 
Overland 61...... F’d’r Tour 1500 5 30.6 118 34x4 | 34x4 
Overland 61...... Torp. Tour..| 1500 4 30.6 118 34x4 | 34x4 
Patterson 35......|/Touring.....| 1250 5 25.6 108 32x34 | 32x34 
Paige Beverly. ....|\Coupe...... 1600 | “4 22.5 104 32x34 | 32x34 
Pathfinder 40. ... .|Touring 1750 5 27.3 118 34x— | 34x— 
Pathfinder 40. ... .| Roadster 1750 2 27.3 118 34x— | 34x— 
Pathfinder 40.... .| Phaeton 1750 4 27.3 118 34x— | 34x— 
Penn T-R........ Runabout 1350 2 27.3 115 34x34 | 34x3 
Penn T-5........ ‘ouring... 1400 5 27.3 115 34x34 | 34x3 
Poteal @5.......5% T. Tonneau..| 1500 4° 30.6 115 34x34 | 34x3 
Petrel 55......... Touring.. 1500 5 30.6 115 34x34 | 34x3 
Petrel 65......... F’d'r T. Ton.| 1600 + 30.6 115 | 34x34 | 34x3 
Petrel 75......... F’d'r Tour. .| 1600 5 30.6 115 34x34 | 34x3 
| 6 Touring.....| 1650 5 32.4 120 36x4 | 36x4 
. 2 Saeataeyte Roadster....| 1650 2 32.4 120 36x4 | 36x4 
| RS Speedster...| 1650 2 32.4 120 36x4 | 36x4 
Pullman 4-30.....|F’d’r Tour. .; 1675 5 26.4 118 34x4 | 34x4 
man 4-30...../T. Tonneau..| 1675 4 26.4 118 34x4 | 34x4 
Rambler Cr. Coun ./Touring.....| 1650 5 32.4 120 36x4 | 36x4 
Rambler Cr. Coun./Torpedo....|} 1650 4 32.4 120 36x4 | 36x4 
Rambler Cr. Coun.| Roadster. 1600 2 32.4 120 36x4 | 36x4 
Reading 40....... Roadster... .| 1650 2 40.0 122 36x44 | 36x44 
Sa oom Touring.....| 1725 5 40.0 122 36x44 senat 
Reading 40....... F’d’r Tour. .| 1750 5 40.0 122 36x44 | 36x4 
ere Coupe...... 1250 3 22.5 100 32x34 | 32x34 
ME lg ccucasce Touring.....| 1400 5 28.9 118 34x4 | 34x4 
Richmond M..... Runabout...| 1250 2 32.4 112 34x4 | 34x4 
Richmond M..... Touring.....| 1400 5 32.4 112 34x4 | 34x4 
Schacht G-F....../Touring.....| 1585 5 29.6 120 34x4 | 34x4 
Schacht G-F...... F’d’r Tour. .| 1585 5 29.6 120 34x4 | 34x4 
Shelby 40........ Torpedo. 1275 2 27.4 120 36x34 | 36x3 
Shelby 40........ Roadster. 1275 4 27.4 120 36x34 | 36x3 
sa tin assis Torp. Tour..| 1275 5 27.4 120 36x34 | 36x3 
Spaulding C-P ....|F’d’r Tour 1550 5 25.6 112 32x34 | 32x3 
Spaulding C-P ....|Touring.. 1500 5 25.6 112 32x34 | 32x3 
ulding C-P ..../T. Tonneau..} 1500 4 25.6 112 32x34 | 32x3 
Spaulding C-P.... $s 1450 2 25.6 112 32x34 | 32x3 








1, Maxwell Special; 2, Warren-Detroit; 3, Cutting T-35; 4, De Tamble; 5, E-M-F; 6, Reo the Fifth; 7, Overland; 8, Flanders 
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Name and “ Tires | Tires 

od Body Price | Seats | S.A.E. | Wheels | Front | Rear 

Spaulding E...... lTouring.....{$1600 | $ | 27.3 | 117 | 34x—|34x— 

Spaulding E...... T. Tonneau..| 1600 4 27.3 117 34x— | 34x— 

Spaulding E...... Touring.....| 1600 5 27.3 117 34x— | 34x— 
Staver 35-B......|F’d’r T. Ton.| 1650 4 30.6 112 34x4 | 34x4 
Staver 35-B...... F’d’r Tour. .| 1650 5 30.6 112 34x4 | 34x4 
Staver 35-B...... |Roadster....| 1650 2 30.6 112 34x4 | 34x4 
Staver 36-B...... |Rac. Road..| 1750 2 30.6 112 34x4 | 34x4 

| 

Stod.-Day. Savoy. .|Touring.....| 1450 5 25.6 112 33x4 | 33x4 
Stod.-Day. Savoy. .|Roadster....| 1450 4 25.6 112 33x4 | 33x4 
Stod.-Day. Savoy. .|Roadster....| 1350 2 25.6 112 33x4 | 33x4 
Stod-Day. Stratf. -|Semni-Torp. | 1750 | 2 27.3 | 114 | 36x4 | 36x4 





$1000 Class—Including 






































Name and H.P, Tires | Tires 
Model Body | Price | Seats | S.A.E. | Wheels | Front| Rear 
| | 
Alpena 30........ \F'd’r Road../$1100 | 2 25.6 112 | 44x34| 34x3 
Alpena 30........|Touring.....| 1175 5 25.6 112 | 33x34) 34x3 
Alpena 30........ \F’d’r Tour. ./ 1200 | 5 25.6 112 | 34x34 | 34x3 
Alpena 30........ |Det'ch. Ton.| 1200 | 20r4| 25.6 112 34x34 | 34x3 
| | 
GS re 'Democrat...; 950 | 2 22.0 100 | 34x34 | 34x34 
| 
Auburn 30-L..... F’d’r Tour. .| 1100 | 5 25.6 112 | 34x34| 34x3 
Auburn 30-L..... F’d’rRoad..| 1100 | 5 25.6 112 | 34x34} 34x3 
Brush 1912... ... . |Lib. Restos: | 350| 2 6.4 80 | 28x3 | 28x3 
Brush 1912.......|St.Runab...| 450 | 2 6.4 80 | 28x3 | 28x3 
Buick $4.......-. Roadster...) 900| 2 | 22.5 91 | 32x34] 32x3 
Buick 35.......-.- F’d’r Tour. . 1060 4 22.5 102 32x3 saa} 
Buick 28 and 29. .|Roadster....| 1075 | 2 25.6 108 | 34x34 | 34x3 
Cameron 28...... F’d’r Road.:| 1000 | 2 | 24.0 | 104 |32x3 | 32x3 
Cartercar H...... [Teurine... ‘ | 1200 | 4 | 25.6 102 | 32x34] 32x34 
Clark T..... ..|Torp. Rend, 1100 | 2 | 26.4 114 | 34x34| 34x34 
} 
Courier......... .|Roadster... | 1150 | 2 | 22.5 108 | 32x34} 3234 
Courier........-. (Touring.....|......| 5 | 22.5 | 108 | 32x3$| 32x34 
Crow-Elkhart 50. .|F’d’r Road. .| 875 3 -| 22s 110 |32x3 | 32x3 
Crow-Elkhart 52. ./Touring... . -| 1100 S | 3s 113 32x34 | 32x3 
Crow-Elkhart 52. .|Roadster... | 1200 2 25.6 113 32x34 | 32x3 
Cutting A-30..... Torp. Road..| 1200 | 2 25.6 116 |34x4 | 34x4 
Cutting A-30.....|Torp. Tour..| 1250 | 5 25.6 116 | 34x4 | 34x4 
Dalton 6.........|Runabout...| 900| 2 | 20.3 | 106 | 32x34|32x3$ 
Day Utility B...../F’d’rConv..| 1150 | 5 25.6 110 | 32x34] 32x34 . 
| | 
De Tamble K-L-M.|Torp. Road..| 1075 2 28.9 116 |34x4 | 34x4 
| | 
Dispatch E....... 'Torp. Road..| 700 D Bets patos 96 |36x3 | 36x3 
Dispatch Bossa a, ay — : ee cate > oo seus 
Dispatch G....... ‘orp. ee = Be PR 
Dispatch G....... \Surrey..... ‘| 3 ee ape: 120 | 36x34| 36x3 
Dispatch G....... \F’d’r Tour..} 900 ae Se 120 | 36x34 / 36x3 
Dispatch G....... ‘Coupe...... | 1000 i eS 120 | 36x34 | 36x3 
Duryea leste, Runabout...| 130 | 2 |---+++- 80 $4x1 40x1 
Duryea Buggy Ty..|Buggyaut...; 600 | 2 |....... 1 
Duryea Runabout.|Runabout...; 700 | 2 |....... 100 30x3 | 36x3 
Elmore R-26.....|Roadster....| 1150 a eee 108 32x34 | 32x3 
Elmore R-26..... ‘Touring.....| 1200 | 4 |....... 1084 | 32x34 | 32x3 
E-M-F, A-1912... . Roadster... .| 1100} 2 | 25.6 | 112 | 32x34] 32x3 
E-M-F, A-1912....|Demi-Tonn..| 1100 | 4 25.6 | 112 | 32x34 | 32x3 
E-M-F, A-1912....|F’d’r Tour..| 1100} 5 25.6 | 112 | 32x34 | 32x3 
Flanders S....... |/Roadster....| 750 2 20.3 | 102 |30x3 | 30x3 
Flanders S....... ‘Suburban...| 800 | 4 20.3 102 | 30x3° | 30x3 
Flanders S....... i\Coupe...... 1050 | 2 20.3 102 | 30x3 | 30x3 
Flanders S....... ‘Touring.....| 800 | 4 20.3 102 |32x3 | 32x3 
Bord T.......:.. Roadster 590} 3 | 22.5 100 | 30x3 | 30x3 
| epeerers Tourin 690 | 5 22.5 100 | 30x3 | 30x3 
ERE 'Town Car 900 | 6 22.5 100 | 30x3 | 30x3 
G.J.G. Junior |Raceabout 1000 2 22.5 104 32x34 | 32x3 
G.J.G. Junior |Runabout. 1125 2 22.5 104 32x34 | 32x3 
G.J.G. Junior.. \F d’r Runa..| 1175 2 22.5 104 32x34 | 32x3 
Halladay 30......, Roadster....| 1100 | 2 22.5 114 | 32x34 | 32x3 
Halladay 30......|Touring.....| 1100 | 5 | 22.5 114 | 32x34 | 32x3 f 
Herreshoff 25...../Runabout...| 950 | 3 18.3 100 |32x3 | 32x3 
Herreshoff 25.....|Roadster....| 950 2 18.3 100 |32x3 |132x3 
Herreshoff 25 Tou. Touring... ..| 1150 4 18.3 110 =| 32x34 | 32x34 
Hupmobile Runa, Torpedo, ..| 830 | 2 | 16:9 | se |30x3 |30x3 
upmo una. .| 10! oO ° 
Hupmobile Runa. . 0... co os 1100 3 16.9 86 30x3 | 30x3 , 
Bomouistow frome $a3| 2 | tes | HO [Ses [38 
upmobile Tour. . Touring... . . é 
Hupmobile 32... .|Tor. Tour. . .| 900 5 16.9 106 30x34 | 30x3 
ackson 26 and 28./Torp. Road..| 1100 | 2 | 25.6 | 110 |32x3$|32x3 
ackson 32....... |Touring.. . ..| 1100 5 25.6 110 32x34 | 32x3 * 
ohnson A....... Spec, Road..| 1200 2 28.9 112 | 34x39 | 34x3 























1, Maxwell Mercury; 2, Selden; 3, Lion 40-L; 4, Knox; 5, Hudson; 6, Ohio 40; 7, Krit; 8, Marion 33; 9. Rambler 
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Name and | iP. | ires | Tires 

Model | Body | Price | Seats | S.A.E. | Wheels Front | Rear 
Warren 12-80....|F’d’rSemi-t |$1250 | 4 | 25.6 | 110 | 34x34 | 34x3 
Warren 12-80... .|Fore-door... 1300 | 5 | 25.6 | 110 | 34x34) 34x3 
Warren 12-85... |Roadster...:| 1415 | 2 | 27:3 | 112 | 34x34| 34x3 
Warren 12-35.... Touring...... 1500 5 27.3 112 34x34 | 34x3 
Warren 12-40... .|Touring..::| 1700! $5 | 28:9 | 116 | 34x4 | 34x4 
Wilcox 35........ Touring...., 1500} $ | 28.9 | 115 |—x3$|—x35 
Wilcox 36........ T. Tonneau.. 1500 | 4 | 28.9 | 115 —x34 | —x3 
Wilcox 37........ Roadster....| 1500 3 | 28.9 | 115 |——-x34|—x3 
Wilcox 38........ Fore-door...| 1600 Seer 115. |—x3$ |—x3 

J } 
Zim’rman Z-40-R .|Roadster.... 148s | 2 | 33.0 116 | 34x34 | 34x3 
Zim’rman Z-40-F.\F'd'rTour--| 1600 | 2 | 33.0 | 116 | 34x34 34x3 





Cars Costing Up to $1249 














Nameand | ? H.P. Tires Tires 
Model Body Price Seats S.A.E. Wheels Front Rear 
Out Bissssds->s Roadeler...: Gise) 3 fs... 104 32x34 32x3 
eh SS EY Roadster... 750 | ee. 104 32x24 32x3 
onz B air-cooled.;Roadster.... 750| 2  ..... 104 32x34 32x34 
JonzB air-cooled..|Roadster.... 750 4 |.....+. 104 32x34 32x34 
| 
Kenmore D...... Runabout.... 700 18.3 100 30x3 | 30x3 
Kenmore D...... Roadster....| 725 | 18.3 100 30x3 | 30x3 
Kenmore D...... Tourabout... 750 18.3 100 | 30x3 30x3 
Kenmore D...... | Touring... . . 775 | 18.3 100 | 30x3 30x3 
Kenmore D...... ig a .-| 800 18.3 100 30x3- 30x3 
We Be ca Giices pemaabont.. 800 | 22.5 96 32x3 32x3 
| 3 SSS -|Touring... 900 | 22.5 106 32x34 | 32x34 
Marathon K-20.. |p d’r Road..' 685 | 16.9 | 90 34x34 | 34x34 
Marathon K-20...|F’d’r Tour... 850 16.9 96 34x34 | 34x3} 
Marathon L-30...|/F’d’r Road.. 1000 | 25.3 116 34x34 | 34x34 
Marathon L-30...|/F’d’r Road... 1200 25.3 116 34x34 | 34x34 
Maxwell Mes’g’r. . Renate ;-| 600 16.2 | 86 28x3 - 28x3 
Maxwell Mascotte. Roadster.. 950 25.6 104 | 32x34 32x34 
Maxwell Mascotte. |Touring... 980 25.6 104 32x34 32x34 
Maxwell Mercury.. |Roadster.. 1150 28.9 110 34x4 | 34x4 
McIntyre F-12... . Pa’ rTour..' 1125 25.6 114 34x34 34x34 
Metz 22..........|Runabout... 495 ‘ 2.5 7 90 30x3 30x3 
. Mitchell 2-4...... Roadster....| 950 22.5 100 32x34 32x34 
Mitchell 4-4...... |Touring..... 1150 22.5 115 32x34 32x34 
Mitchell 4-4... ...|Touring..... 1150 22.5 115 32x34 32x34 
Motorette R...... \Runabout.... 385 | 2 |....... 74 |28x3 29x34 
‘ Oakland 30.......|Roadster.... 1200 25.6 | 106 poxth 34x34 
Oakland 30.......|Touring.....' 1200 25.6 106 34x34 34x34 
OU ios 0 cred |/Runabout...| 1000 28.9 112 31x4  31x4 
Overland 58...... |Runabout.. 850 22.5 96 32x34 32x34 
Overland 59...... [Torp. Road... 900 25.6 | 116 | 32x34 32x34 
Overland 59...... |F’d’r Tour..| 900 25.6 116 32x34 | 32x34 
Overland 60...... iF’ d’r —: 1200 27.3 | 114 34x4 34x4 
Overland 60......| \Torp. Tour, 1200 27.3 | 114 34x4 34x4 
Paige Beverly.....|Bev. Tour...; 975 22.5 | 104 32x34 | 32x34 
Paige Beverly.....|Kenil. Road.| 975 : 104 32x34 | 32x34 
Paige Beverly.....|Pineh’t Sur... 900 22.5 104 32x34 32x34 


Paige Beverly.....|Rock. Runa.| 925 22.5 104 32x34 | 32x34 


22.5 105 | 32x34 | 32x34 
22.5 105 | 32x34 32x34 


Penn RF & T-4.../Torp. Road..| 1000 
Penn RF & T-4.. -|F'd'r Tour... 1100 


Petrel 25......... \Roadster... 850 93.4; 98 32x3 | 32x3 

PeeE Bess ks +0 |Touring... 1000 St Oe 98 32x3 | 33x34 
ere poesbent.. 800 25.6 104 32x34 | 32x34 
Pickard..........|Roadster.. 875 25.6 104 32x34 | 32x34 
Pickard....... .. . (Surrey... ooo) “OSS 25.6 | 104 32x34 | 32x34 
eee | Touring... 950 25.6 | 104 32x34 | 32x34 
Pickard.......... |Touring... 975 25.6 | 104 | 32x34 | 32x34 
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R.C.H. Runabout...) Runabout.. 700 16.9 86 30x3 | 30x3 
R.C.H. Runabout... Runabout... 750 16.9 86 30x3 | 30x3 
R.C.H. Touring .. . | Touring... 850 | 16.9 110 31x34 31x34 
Regal N......... \Runabout.. 900 22.5 | 100 32x34 | 32x34 
Regal L..........| \Touring... 1000 27.3 109 32x34 | 32x34 
| >: ee \|F’d’ r Tour. . | 1050 27.3 | 109 32x34 | 32x34 
SR ase an kas /Torp. Tour..| 1050 27.3 109 32x34 | 32x34 
f Reo Fifth........ 'Runabout...| 1000 25.6 | 112 | 34x3 34x34 
Reo Fifth........ |Touring... 1055 25:6 112 | 34x3% | 34x3 
Reo Fifth........| — To.. 1055 | 25.6 112 | 34x34 34x34 
Richmond N... . es 950 | 32.4 | 106 | 32x34 | 32x3 
Richmond N..... . Touring... -| 1050 | 25.6 106 | 32x34 | 32x3 
Ritter 1912.......'Torp. Runa. 685 | | 16.9 90 (|30x3 30x3 
1 Roader 20....... .. |Runabout.. 650 15.6 105 |—x3 /—x3 
Roader 20........ |’ d’rTour..| 700 15.6 105 —x3 —x3 
Rogers C........./Runabout.../ 700 | 18.0 90 36x12 36x1 
Rog ‘Surrey...... 750 18.0 | 90 | 36x1% | 36x1 
Schacht S........) Runabout. 825 21.0 103 | 32x34 | 32x3 
| RR A eae 850 21.0 | 103 | 32x34 32x3 
Schacht B-T.... tte wd 900 21.0 | 103 | 32x34 | 32x3 
a Se Runabout 650 20.3 | 103 (|30x3 30x6 
Warren 12-30... . Roadster...| 1175 25.6 110 | 34x34 | 34x34 








1, Stoddard-Knight; 2, Imperial 33; 3, Cole 30; 4, National; 5, Pope-Hartford; 6, Elmore; 7, Velie Special; 8, Cartercar; 9, Marquette 
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THE AUTOMOBILE 


ROGRESS in the art of automobile 
p construction has been indicated in 
nothing so much as in the advances 
along the line of accessibility. This quali- 
fication of what may be called a good ma- 
chine is nowhere more important than in a 
vehicle designed to carry those who are 
not only not professional machinists, but 
who, as a general rule, are far removed 
from such. The locomotive engineer who 
would grumble most unceasingly should 
he be compelled to climb beneath the engine 
every time it becomes necessary to make a 
small adjustment has still less cause to 
complain than the average autsmobilist 
who starts out to enjoy a pleasant ride 
through the country or city, as it may be. 
It should not be necessary for him to soil 
the sleeves of his clothing when making 
an adjustment, such, for instance, as tight- 
ening a grease cup, or any of the many 
little processes which are a feature of 
automobiling. 

Accessibility is not alone confined to the 
adjustments which have to be made along 
the road. There are many features which 
present themselves in this line while the 
car is being tuned up in a garage prepara- 
tory to a trip upon the road. The oil res- 
ervoir must, as a rule, be filled before start- 
ing. Why should the oil-filler hole be so 
small that the owner of the car is com- 
pelled to go on a still hunt for a funnel 
before he can put the oil in the reservoir 
with any chance of getting at least a fair 
percentage of the total quantity into the 
tank? The oil that is wasted is not the 
only bad feature in this case. The un- 
sightly engine, after it has been smeared 
with cylinder oil, will bring pain to the 
heart of the careful driver. 
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Reduces Cost of Repairs 


Oil which is spilled over the engine will 
smoke when the engine becomes warm. 
Besides, there is also the detail that its 
odor is most disagreeable. The cleariing 


- which must necessarily follow brings us to 


another point in accessibility. The engine 
is dirty and must be wiped off. As a gen- 
eral rule this is an operation that will bring 
joy to the heart of the laundryman if ordi- 
nary clothes are worn, for in reaching 
down towards the lower part of the crank- 
case, where the dirt will generally collect. 
the sleeve will be soiled in nine times out 
of ten. 

Grease and oil are known to be about the 
finest dust collectors extant, and they do 
not hesitate to fulfill this office when they 
are deposited on a motor. The dirt thus 
accumulated is very apt to work into the 
engine and cause the ruin of any bearings 


with which it comes in contact. It is much 


harder to clean an engine upon which dirt 
has once started to take hold than a motor 
which is well kept in this respect. Oil will 
cause the dirt to get a grip on the machine 
which will be hard to shake off, especially 
if the motor is so arranged that it is hard 
to reach down into the lower parts. 

If the owner of a car has never been 
used to anything else he will probably re- 
sign himself to the conditions philosoph- 
ically under the opinion that while certain 
features of motoring are rather disagree- 
able, the sport as a whole is worth while. 
Some day, however, he will be called upon 
to make an adjustment in some other car, 
and then the surprise will come and another 
recruit will be added to the ever-growing 
ranks of those who are clamoring for this 
feature in cars. 

The points where increased accessibility 





A—Pocket between the front seats on the Stoddard-Dayton Special 
B—Gasoline gauge on the tank of the Stoddard-Dayton Saybrook 
C—Handy oil-filler accessibly placed on the Chalmers 36 motor 
D—Tire bracket fixed at side of radiator of the Abbott-Detroit 44 
E—Hand-hole In the basechamber of the Jackson 52 
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may readily be secured by additonal fore- 
thought are not few in number; neither 
are they confined to a single part of the 
motor or chasis. There are many cars 
which are fitted with easy brake adjust- 


- ment devices, yet those in which this ad- 


justment entails much more work and time 
than would be necessary with the use of 
care in the design are numerous indeed. 
These little features of accessibility do 
not, as a rule, cost the builders additional 
money, or, if they do, in very few cases 
is the added cost large enough to make 
any appreciable difference in the total cost 
of outfit per machine. Take, for instance, 
the case of a grease cup located in some 
spot that is not very accessible. In most 
cases the cup is fitted, and while there is 
a rather vague regret that the part cannot 
readily be inspected nor got at without 
considerable trouble on the part of the op- 
erator, still it is not thought of after the 
part has once been fitted in place and 
attention given to the more noteworthy de- 
tails of construction. How much more 
would it have cost that builder to run a 
copper tube to the part and fit the cup at 
the end of it in a spot where it would have 
been a matter of seconds to give it a turn 
or two or to remove it and fill it, instead 
of being an operation requiring many min- 
utes and much discomfort? 

The garage owner of modern days has 
ceased to be the haphazard workman that 
he was in the early days of the industry, 
but the progress of the last decade has 
wrought a wonderful change in this respect. 
No longer are repairs made and a rough 
estimate struck in which the apparent pros- 
perity of the customer and the needs of the 
garage owner form the basis of the calcu- 


Saves Time and Energy 


lation. A system has been installed where 
the time of each repair is carefully taken 
and the cost of the material used. These 
two points are the factors in determining 
the amount of the bill in all well-kept gar- 
ages, and it is up to the car owner to 
insist upon this method. 

A typical form used in one of the largest 
repair shops in New York City is repro- 
duced on page 72 to show how these cal- 
culations are made and how systematized 
the work has become in this line. The 
blank is shown somewhat reduced in size. 
At the top are entered the order number 
and other details relating to the subsequent 
filing of the blank. Below in the body of 
the form are the details of the cost of the 
job, the two principal divisions being the 
material required and the amount of labor 
put into the work. The charges made to 
the customer are generally 75 cents an hour 
for labor. The labor costs the repair shop 
from 42 to 50 cents per hour, and the bal- 
ance is made up in overhead charges and 
the margin of profit. 

It does not require a stretch of the im- 
agination to perceive the fact that it will 
take the workman a much longer time to 
perform an operation upon an inaccessible 
spot than it will upon a car where all the 
mechanism is exposed to the view of the 
operator without the necessity for the re- 
moval of several parts before he reaches 
the point at which he can begin his actual 
work. Many of the repair jobs will nat- 
urally necessitate removal of cover plates. 
perhaps, or even of certain sections of the 
motor. Perhaps the radiator will have to 
be removed in order to make a certain 
adjustment, while on another car the same 
may be easily effected without making this 





F—Magneto clip and strap which are features of Oldsmobile Autocrat 


G—Showing handy location of the oil-can bracket on the KisselKar 
H—Easily-got-at brake adjustment a feature of the KisselKar 
i—Universal joint grease cups under floor-boards of the Everitt 30 
J—Handhole to reach grease-cup on the Oakland 45 
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removal. The time required to move the 
radiator will be entered upon the charge 
sheet of the job, as well as the time which 
it takes the workman to repair or adjust 
the part in question. Some figures taken 
from actual cases in prominent New York 
repair shops and set forth in tabular form 
on page 72 will serve to illustrate this 
fact better than anything else. The most 
common job encountered in the average 
repair shop may be cited as an example; 
that is, the removal of the carbon from 
the cylinders and regrinding the valves. 
These two are generally done at the same 
time. Out of seven- shops considered, 
which represented the largest and most 
prominent in New York, where the best 
of labor is employed, the following results 
were obtained. Car A required 10 hours, 
car B 8 car C 10, car D 6, Car E g, 
car F-9 and car G 8. The cost of labor 
as charged to the customer was in every 
case 75 cents per hour, so that the range 
of the cost of the job was from $4.50 in 
the case of Car D to $7.50 in the cases of 
cars A and C. The difference in fhe 
work required on this one job in the case 
of the seven cars considered could not pos- 
sibly depend on anything else except the 
accessibility of the parts required to be 
reached in the scraping and grinding oper- 
ations. There were no material charges 
to be entered in this job and the total 
cost was represented by the amount of 
labor spent upon the work. At the same 
time it cost the owner of the inaccessible 
car $2.50 more to have his cylinders 
cleaned than it did the man who happened 
to have a car into which the designer put 
a little more forethought. 

The most remarkabie examples of the 
variations in the cost of making a given 
-repair fall in the class of work which is 


not so common and hence does not fall 
into the ideas of the designers as réadily 
as those which would suggest themselves to 
him on account of the frequency with which 
they are required. Some startling exam- 
ples were brought forth in an inquiry into 
the replacement of a certain part of the 
differential. Time-cards were submitted 
by the repair shops in which the times con- 
sumed in the operations on certain cars 
were compared. The operations in every 
case were exactly similar and the only dif- 
ference apparent in the repair shop form- 
blanks submitted lay in the make of the 
car. Of four makes of cars which were 
compared and which had had the same 
job performed upon them, namely, the re- 
newal of the large gear wheel in the differ- 
ential, the times ranged from 1 I-2 to 16 
hours; the other two cars each requiring 
2 hours for the job. Considering the cost 
of the part as equal in all cases, the differ- 
ence in the amount of money paid by the 
respective owners of the cars requiring 
I 1-2 and 16 hours is just $23, not to men- 
tion the fact that the owner of the latter 
was deprived of the use of his car for a 
period of time over ten times longer than 
that required to repair the more accessible 
vehicle. There is no other possible cause 
to assign for the enormous difference in 
the time and expense than the fact that 
one car was more accessible than the other. 
The types of differential now in use do not 
vary to such a great extent that the differ- 
ence in replacing the wheel could have ac- 
counted for more than a very small part 
of this time. Accessibility means money 
to the car owner. That fact cannot but 
be driven deep into the minds of those 
who make but a casual inquiry into the 
conditions found in every large and respon- 
sible car repair shop in the country. For 





K—Oil-filler on the motor of the Model 2 Haynes 
L—Accessible coupling on the magneto shaft of the Hudson 33 
M—Twin oil-cans In a handy location, a feature of the Peerless 

N—Emergency gasoline cut-off on the Model 59 Oakland 

O—Hook to keep the fore-door open, a refinement of the same car 

P—Showing the manner of adjusting brakes on the Commer truck 
Q—Horn button on wheel of Stoddard-Dayton Special 
R—Crank to open oi! petcocks in Peerless 48 crankcase 
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instance, a standard price cannot be set 
for the renewal of the piston rings on all 
makes of cars any more than it could be 


upon two staple articles of entirely differ- . 


ent nature and value. The operation of 
piston-ring renewal may be taken for an- 
other example of wide variation in cost, 
as well as showing a feature which exists 
in many repair jobs where the parts are 
contained well within the inner portions 
of the motor. Considering the difference 
in time and also that feature which appeals 
to the car user so strongly, namely, the 
dollar-and-cents part of the proposition, the 
comparisons made on six cars show the 
following times: 4 hours, 3 hours, 1 day, 
20 hours, 21-2 days and 3 days. If these 
figures do not awaken at least a vague 
sense of wonderment on the part of the 
average car owner, the difference in the 
bills will. The material cost in this case 
does not amount to much. Piston rings 
cost in the neighborhood of 90 cents apiece ; 
there are three of these generally on each 
piston, which would bring the average cost 
for a four-cylinder motor, for the rings 
alone, to about $10.80; for the time on the 
4-hour job, $3; for the time on the 3-day 
job, $20.25—the difference in this case being 
a matter of a little over $17. 

The work of fitting on the rings requires 
such a short time that it is hardly to be 
considered in the total. What the owner of 
the car paid for was the taking down and 
reassembling of the car and the retuning 
to which it had to be submitted after this 
had been done. It often happens, even in 
cases where standardization is made an 
aim, that the piston rings will have to be 
fitted by filing and other means and then 
finished off with emery. This will consume 
a portion of the total time; nevertheless. 
the largest proportion will be devoted to 


the assembling of the motor and all the 
subsequent adjustments. 

These experiences proved that in the ma- 
jority of cases the greatest part of the 
time taken in making a repair is that 
used in taking down and reassembling the 
parts. The simple replacement of a worn 
part does not require any undue length of 
time except where a small amount of scrap- 
ing or other comparatively simple oper- 
ations have to be done in order to secure 
a better fit. Hence, if the time in making 
the repair is used as a basis in determin- 
ing the amount of the bill, it is evident 
that the greater accessibility of parts will 
go a long way toward reducing such bills 
to a minimum. 

Accessibility as a good feature is not 
limited to the parts of the mechanism of 
the car itself, although perhaps the ques- 
tion here develops more importance than 
at any other point. The placing of the 
tools on a car is a point which should re- 
ceive more than ordinary attention, as it 
is a feature which has much to do with 
the comfort of those who are passengers 
in the automobile and at the same time 
is of great influence on the appearance of 
the car itself. Beneath the rear seat in a 
touring car will generally be found the 
jack and several other tools which are of 
distinctly roadside utility. On a wet, slip- 
pery day it is not pleasant to have to re- 
quest the passengers to step out while the 
jack and pump are fished out to repair a 
blowout which had happended just at that 
inopportune moment. This point has been 
taken up by some manufacturers who have 
designed a very neat tool-box which fits on 
the rear 6f the car just forward of the 
trunk rack. This box is made large enough 
to contain all the tools that will ever be 
required for roadside repairs and has the 


S—Tool-box arrangement on the rear of Pope-Hartford cars 
T—Oil-filler hole on the crankcase of Regal cars 
U—Showing the convenient grease-cup on the Knox fan shaft 
V—Oil level gauge In plain view on the Ohio 
W—Dash arrangement on the Speedwell Model H-S 
X—Front axle and steering gear on the Paimer-Singer 
Y—Wing nut for carbureter adjustment on the E-M-F 

bagels Z—Handhole in the clutch housing on the Midland 
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convenience of being readily accessible 
without disturbing any of the occupants of 
the car. In this position the light from the 
tail lights serves to illuminate the tool-box 
and the desired tool may be readily found 
at night. This is a feature which means 
much to the safety of the car, as may be 
readily realized when it is considered that 
in the cases where it is necessary to lift 
the rear seat to disclose the tool-box the 
Stygian darkness must be illuminated be- 
fore it is possible to find the tool desired 
This can only be done in most cases by 
the aid of a match, and matches spell dan- 
ger when used in such positions. 

A little point of accessibility used in 
many of this year’s fore-door models is a 
small hook so arranged as to be near the 
hand, by means of which the door can be 
held ajar for a slight distance. The door 
is equipped with a screw eye into which 
the hook fits and holds the door in such a 
position that the draught created by the 
moving car will be caught up by the door, 
thus quickly ventilating the forward com- 
partment. There is no denying the fact 
that the forward compartment of a fore- 
door car is warm on hot summer days, and 
this simple device serves to thoroughly ven- 
tilate the car. 

The attachment of magnetos to the en- 
gine frame has engaged the attention of 
makers for some time, and there is a 
marked tendency on the part of most deal- 
ers at the present time to use a metal 
strap which passes over the magneto. This 
strap is hinged at the lowest point on one 
side and when it is desired to remove the 
magneto the clasp, which is held by a 
wing nut, is loosened and the strap bent 
back. The magneto may then be readily 
taken out after the coupling which at- 
taches it to the shaft is disengaged. By 





this means the magneto is very accessible, 
as this ararngement can readily be built 
comparatively high. When the hood is 
opened the operator has the magneto at 
hand. ; 

The time necessary to remove and re- 
place magnetos on several cars was taken 
as a means of ascertaining the merits of 
the systems now in general use of atttach- 
ing the magneto to the motor. A work- 
man was called in and asked to remove 
the instrument from its seating while he 
was timed. He worked at the speed of the 
average operator and was found to have 
accomplished his work well within a half- 
hour in all cases except one, where it is 
only fair to state that the car in question 
was an out-of-date model of a company 
which now has a very efficient means of 
connection. Magneto retiming on four 
cars was then tried, and it was found that 
the times required were 15 minutes in one 
case and a half-hour in all three of the 
others. 

The placing of other accessories should 
be as high on the side of the motor as 
possible in order that they are all within 
easy reach. It is very unpleasant to reach 
down through a labyrinth of greasy metal 
projections into the lower part of the aper- 
ture exposed by the raising of the hood, 


and for this reason it is always appreciated _ 


when such things as valve adjustments can 
be effected without soiling the clothing. 
Carbureter adjustments can also be more 
readily made when this instrument is placed 
as high as possible. There are difficulties 
which enter into the question here, how- 
ever, as in many cases the gasoline flows 


‘from the tank to the carbureter by the 


force of gravitation alone. If the car- 
bureter is lifted too high there will not 
be a good flow and in some cases there 





AA—Showing the oll-fillers on the Marquette cars 
BB—Method of making the fan adjustments on the Cadillac 
CC—Iillustrating the pocket on the fore-door of the Marquette 
DD—Tool-box on the rear of the Paige- Detroit 
EE—Showing the fan belt adjustment on the Flanders 20 
FF—Air adjustment of carbureter of the Amplex 
GG—The Packard oil-filler and ignition testers 
HH—High points of valve adjustment on the Cunningham 
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will be no flow at all. Where the carbureter 
is carried as high as possible on the side 
of the motor the flow of gasoline will 
often be seriously impeded when a hill of 
more than ordinary steepness is encoun- 
tered. If traveling at a high rate of speed 
the sudden tilt given to the machine when 
it first strikes the hill will often disturb 
the flow, even if the hill be only of small 
inclination. When the hill is steep, how- 
ever, there will generally have to be some 
means of accelerating the flow by the in- 
troduction of an increased pressure to the 
tank. This pressure is introduced by means 
of a hand-pump which is placed within 
reach of the driver. It must be remem- 
bered that on the raceabout types of cars 
where high speeds are often maintained 
for a’ considerable length of time, additional 
oil is also necessary occasionally and a 
pump is installed for this purpose in the 
same manner as the pump for the addi- 
tional gasoline tank: pressure. 

These two pumps should be placed in 
such a position that the eyes of the driver 
need not be removed from the road ahead 
of the machine and at the same time should 
be very handy. An ideal spot which has 
been selected by manufacturers of this 
type of automobile is located just along- 
side the driver’s seat within easy reach of 
the hand. It is important that the pump be 
convenient, for dangerous results may be 
the consequence if the driver’s attention 
is distracted while he searches for the 
pump. 

While having the gasoline-flow problem 
in mind it is well to mention a detail which 
has been rather neatly taken care of by 
manufacturers. A small valve has been 
fitted to shut off the gasoline flow at the 
point at which it leaves the tank. This 
valve, instead of being controlled by a 


handle which can only be reached by a 
rather inconvenient stretching of the arm 
or an exceptionally dirty climb beneath the 
chassis frame, is so located that the handle 
projects through the side member of the 
chassis frame on the left side of the car. 
It is thus out of the way of the control 
levers, but at the same time if a leak is 
discovered it is easily within reach of 
either the driver or any other occupant of 
the car. 

Fan belt adjustments are not often nec- 
essary, but when they do have to be made 
the car is just as apt to be upon the road 
many miles from the nearest garage as in 
the center of the automobile row of some 
large city. In the former case it is up to 
the operator of the car to make the ad- — 
justment himself, while in the latter case 
it is of course optional. The steaming 
radiator cap is generally the first indication 
of this trouble unless it be the pounding 
sound given forth by the fan as it strikes 
the radiator on account of the faulty 
alignment occasioned by the bracket hav- 
ing been twisted from its usual position. 
The nut by means of which the proper 
adjustment is made should be at the top- 
most point of the spindle so that it can 
be readily turned by the wrench from the 
side of the engine. 

A feature of accessibility which is as 
often overlooked by the builder as it is by 
the purchaser of an automobile is the ar- 
rangement of dash accessories. A clut- 
tered-up dash presents an appearance which 
is not what may be called neat in any way. 
There are numerous gauges for the oil 
level and gauges for the gasoline level, and 
the oil pressure and numerous other indica- 
tors and other arrangements which are 
placed so closely together as to be confus- 
ing. As a cause of this they are not used 





\I—Grease cup on steering connecting-rod of Cadillac 30 
JJ—Clutch withdrawal mechanism on the Overland 
KK—Removable gearset cover on the Speedwell 
LL—Oll and gasoline pumps on the Mercer Model 30 R 
MM—Adjustable pedals on the Winton Six 
NN—Gasoline pressure pump and cut-out on Stearns Knight 
O0O—Horn bulb and electric switches on the E-M-F 
PP—Adjustable pedals used on the Premier cars 
QQ—Method of reaching the chain on the Simplex 
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at all and hence almost entirely defeat their own - purpose. 

At the same time these gauges fulfill a useful and worthy 
purpose, and hence cannot under any circumstances be con- 
demned. The solution of the problem is to place them in such 
a way that they will be handy to the driver and still not so 
close together that they will be confusing to the eye of the 
driver. In these days of enlightenment and road maps, distances 
between points are generally known, so that if the gasoline level 
gauge is located on the tank the driver will readily know if he 
has enough to last him until he arrives at his destination. On 
the other hand it is argued that it will serve as a constant re- 
minder to him if it is kept on the dash where it can be seen at 
all times. Thus it is with several of the other fittings which 
it is possible to install on the dash of an automobile. All 
these articles are useful in their way, yet there must be judg- 
ment used in fitting them or they will get into each other’s way 
and go far in hindering the very purpose for which they are in- 
tended. 

The methods of carrying baggage are receiving more atten- 
tion of late years than was the case formerly. One of the 
greatest delights of motoring is to take a trip for the day out 
into the country and then to stop at the side of some cool, shady 
brook and prepare a lunchen. It is possible to start early in the 
morning from any part of any of the great cities and by noon 
to be far in the midst of a beautiful country. One may start 
from New York City, for instance, and after a delightful spin, 
over good roads, be in the heart of the Berkshires or Catskills 
at just about the time that the appetite given by the bracing 
ride is making itself felt by the motoring party. When this time 
arrives the car may be stopped by the side of the brook or 
spring and a dainty repast prepared. 

Many compact baskets so designed as to include all the ne- 
cessities for a trip of this nature are on the market. They are 
so arranged that they may be strapped to the automobile, and 
when the time comes for their use they are ready. The straps 
are simply removed and the contents are ready for use. In- 
stead of the miscellaneous collection of pots and pans which 
formerly formed only a small part of the array of culinary 
utensils which accompanied an automobile luncheon expedition 
in the early days of the sport, a simple, compact box which 
contains a surprisingly complete outfit is all that is carried out- 
side of the food itself. These provision trunks are carried in 
the trunk rack at the rear of the car, or in some cases are so 
arranged as to be fastened to the running board. In either case 
they are in such a position that the contents may be readily 
withdrawn instead of this operation requiring an extended length 
of time, not to mention an annoying search through various in- 
accessible parts of the car. 

For the carrying of small articles pockets are often fitted in 
the side-walls of the limousine body, and in the fore-door 
models there are pockets often fitted in the doors themselves; 
that is, in the leather inner lining of the door. A very con- 
venient place for a pocket is between the two front seats of the 
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ACTUAL TIMES OF REPAIRS MADE ON DIFFERENT CARS 
A B Cc D E F G 
Adjust clutch..... 3hrs. 4hbr. Smin. 1 hr. _ - - 
Reface clutch.... — 4hrs. 1%hrs. — — _ - 
Carbon from cylin- 
GO hc cccest 10 hrs. Shrs. 10 hrs. 6hrs. 9hrs. 9 hrs. 8 hrs. 
Regrinding 
WORWER «ce cccces 10 hrs. Shrs. 10 hrs. 6hrs. 9 hrs. 9 hrs. 8 hrs 
Connecting rod 
bearings taken 
Sea 3hrs. 3hrs. WYhr — 4 hrs. 6 hrs. 2 days 
Quiet timing gears 3hrs. 3hrs. — 4hrs. 30hrs. 13 hrs. 3 days 
Rebush 
Fan adjustment..4% hr. % hr. —_ 10 min. 10min. % hr. 10 min. 
Renew pistonrings 4hrs. 3hrs. — lday 20hrs. 2% days 3 days 
Retiming Pi > — 1%hrs. 4%hrs. Shrs. 4% hrs. 
Adjust brakes... Lhr. 1 hr. lhr. Ihr. 2hrs. % hr. 1 hr. 
Adjust diffl...-%hr. thr. 1to10 1% hrs. 2hrs. 16 hrs. 2 hrs. 





touring models. In some cars a small cover fits over the pockets 
which is placed at this point, and to the casual observer there is 
no break whatever in the upholstery. This forms a pocket in 
which it is very safe to keep little articles which would otherwise 
be left about in the car and which are often of sufficient value 
to overcome the scruples of the street gamins who ordinarily 
limit their importunities to a mere harmless, if annoying, opera- 
tion of the horn. .Other pockets are often fitted according to 
the individual ideas of the purchaser of the car, but it is on the 
whole an idea that can be followed up to advantage by the body 
builder who studies the convenience and comfort of the motor- 
ist and designs the little details which go so far in adding to the 
great pleasure of touring. 


Wen Havinc THE Car OverHAULED—In order that the life of 
the car be extended through as long a period of usefulness as 
possible it should be overhauled about once a year. In this time, 
if a car has been well handled, the depreciation will not have 
been great. There will, however, be certain parts that need re- 
placement and a general tuning up of the whole machine may be 
very profitably undertaken. The total amount of wear which 
will occur each year in parts of the motor or power transmis- 
sion subjected to friction will necessitate the replacement of 
different parts of the mechanism and in order that the added 
cost of operation be not greater at the end of the season than 
the expenditure necessary for the new parts these replacements 
should be made. The reboring of the cylinders will be found to .- 
result in cutting down the cost of operation of an old car. This 
is the case because the inefficiency of a motor in which the com- 
pression has failed to a great degree is remarkable. The extra 
cost for fuel and the impossibility of attaining any power from 
the motor would alone pay for the reboring. It is sometimes the 
case that a renewal of the piston rings will be sufficient if the 
walls of the cylinders have not been scored owing to the fact 
that the. lubrication of the motor has been neglected. One great 
precaution that must be observed in overhauling the car is that 
when the valves are reground and emery powder is used as the 
grinding material none be allowed to fall within the cylinder. as 
this is disastrous to the surface and will ruin it. 
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Type of blank used in Lozier garage to check cost of material used and time consumed in making repairs 
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HarKing Back a Decade 


ROM The Motor Review, January 2, 1902: 

fF Non-realization of expectations as far as the sale of 

lighter-powered vehicles is concerned has led to a flood of 
rumors as to the financial soundness of the De Bion Bouton 
Motorette Company, of Brooklyn. These reports are categorically 
denied by the officials of the company, who state that the dif- 
ficulties of the present are due to a faulty contract with the 
‘parent company in France rather than to lack of capital. 

The Stearns Steam Carriage Company, of Syracuse, N. Y., 
has announced a general raise in catalogue prices for its entire 
line. The increases range from $100 to $200 per car. 

Among the recently incorporated manufacturing concerns are 
the Des Moines Automobile Company, which will build a patented 
car to sell at $800, and the Niagara Motor Vehicle Company, 
which proposes to build a 700-pound car with a possible speed of 
45 miles an hour. 

The Crude Rubber Company, of New York, has been attached 
by the Hempstead Bank of Hempstead, L. I., for a debt of $5,000. 
The litigation arose over a note for $5,000 made by George Wat- 
kinson & Company, of Philadelphia, which was indorsed by the 
tubber concern. Afterward payment of the note was stopped 
by its makers and the bank took action against not only the 
makers, but the indorsers as well. Charles R. Flint, founder of 
the rubber company, is said to be the butt of attack. 

A. L. Riker, Vice-President Byllesby, Chief Engineer Whiting 
and Chief Constructor Sammis, of the Riker Motor Vehicle Com- 
pany, have resigned. They objected to the removal of the factory 
to Hartford last summer, but were overruled. 

Exports of automobiles and parts from the port of New York 
last week totaled only $9,750. 

The Philadelphia automobile trade has decided against hold- 
ing a local show this season. The dealers have decided to use 
the money to advertise their cars throughout the selling season. 

According to the tendencies displayed at the recent Paris Salon, 
the two-cylinder motor is giving way either to the single-cylinder 
type or four-cylinder engines. 

It seems probable now that, in spite of the alluring bait of 
heavy sales through foolishly liberal guarantees, the matter will 
be settled, so far as the manufacturers are concerned, by the 
adoption on the part of the N. A. A. M. of a standard form of 
guarantee covering the delivery of the vehicle to the purchaser 
in proper working condition and with the workmanship and 
material warranted as first class—Editorial. 





The Spirit of the Year 


(Continued from page 9.) 


in which the driver is enclosed in a separate compartmeft. The 
one-compartment body has more followers. It is a cross be- 
tween a limousine and a coupé, and generally has but one door 
for the front and rear seat, with one of the front seats hinged 
for entrance and exit and without a partition between the front 
and rear seats. This is an admirable design for the man who 
drives his own car and who wants to enjoy the company of 
his family and friends when out. In the medium-priced field 
there has been particular activity in the colonial coupé line. 
Many of these have been made for show purposes, but there 
does not seem to be a strong demand for them in the buying 
field. They are attractive designs, but many buyers imagine 
that they will not continue long in the popular eye. 

It would be wrong to end this cursory review of the trend of 
the times without a word on car equipment. As already stated, 


and turmoil. 


the self-starter is today looked upon more or less as a matter 
of equipment rather than one of integral design. This will soon 
change. The use of electric lights has progressed with leaps 
and bounds. In the early part of last year many concerns new 
in the field of electric lighting experienced difficulties Keeping 
the battery charged was the big problem. On six-cylinder cars 
it was not difficult, but it became a real problem on four- 
cylinder types, due to the different speeds at which the magneto 
generators were driven from the engine. The trouble lay in the 
fact that cars frequently stood for hours along the curb with 
the lights burning and the motor idle. With other makers the 
troubles experienced were those of satisfactory mounting on the 
motor of the power generators. Some had the generators too 
big for use on many power plants. But the pushers of this 
form of lighting have been specially active. They have solved 
most of their problems and big advances may be looked for. 

Demountable rims are now standard with many makes of 
cars. A year ago these were optional. This is a big advance- 
ment, as it makes for country touring. The car owner now 
feels that he can start off with his family on a tour of several 
days without the horror of tire troubles. Everything that facili- 
tates the operation of the car by the owner should be encouraged. 

Leaving the car and glancing at the more general aspects 
of the year just closed, the critic cannot but be struck with the 
legal activities of the year. It has been One of patent litigation 
The ball was set rolling with the overthrow of 
the Selden patent situation early in January. This seemed to set 
a pace for the other patent holders, and ever since there has 
been a constant flow of new suits filed and temporary findings in 
old cases. This crop of litigation seems to have been due to 
the fact that many patent owners have gotten on their feet in a 
business way and are in a position to defend their rights against 
infringers! There has been also a great deal of patent bartering. 
Many have changed hands. The termination of the Association 
of Licensed Automobile Manufacturers had a little result on the, 
situation, as some makers who had shop rights of patents 
through their membership in this organization forfeited those 
rights when it passed out of existence. 

One commendable movement of the year has been the develop- 
ment of the maintenance department. Many builders of pleasure 
cars have erected big maintenance departments for both their 
pleasure and commercial cars in the larger cities. These new 
departments have proven big sellers of cars, as they have created 
a spirit of confidence in the companies. It is a big thing with a 
buyer as to what attention he is going to receive from the maker 
after he has purchased his car. Many a buyer has sold his car 
and refused to buy others of the same make solely because of 
the treatment given him by the dealer. 

This dealer treatment suggests a trend that was hinted at a 
year ago, namely, the wider installation of branch houses and 
the gradual elimination of the dealer in the larger centers of 
population. There has been a pronouneed trend in this direc- 
tion. In the larger cities it has shown itself most. While this 
has been taking place other concerns have discontinued branches 
and turned the business over to dealers. In many of these 
transitions financial arrangements which are not known on the 
surface have often played a big part. The argument advanced 
against the agency in some quarters has been that where dealers 
change from year to year the new dealer does not feel obliged 
to give special care to the buyers who obtained cars from his. 
predecessor. This has acted against the maker. With many 
concerns, however, the dealer is as fixed a quantity as the branch 
would be, and is as permanent as could be desired. 
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EALIZATION of the advantages of the long-stroke 
motor has been slow on the part of the American 
engineers who, as a rule, are quick to seize upon an 

improvement in the elemental designs of machinery. It is true 
that the advantages to be reaped from its use have been for a 
long time problematical, still at the same time, on the part 
of the majority, there have not been any extraordinary efforts 
to solve these problems, or to reduce them to a point where the 
advantages and disadvantages would be obvious. 

Of late years there has been a great tendency, however, toward 
a more rigid examination of the features of the long-stroke 
motor, and that examination has in several noteworthy cases 
resulted in the building of a motor embracing an increased 
stroke-bore ratio. Elasticity has been pointed out as one of 
the salient points of consideration in the design of a motor, 
and when it was conceded that the long-stroke motor had this 
qualification to a marked degree the atention which it had 
already attracted was greatly augmented. It has also been 


pointed out with great emphasis that the reserve power which 


could be called into use for hill-climbing and other purposes 
where heavy-duty work on the part of the motor would be 
required, alone would suffice to justify the construction of a 
motor of this type. This virtue, too, may be claimed for the 
long-stroke motor, as it has been proved that in the case of 
two motors with equal bore that having the longer stroke proved 
the better hill-climber of the two, other features of the design 
being the same. 

It is natural to expect that a concern will ponder for some 
time the advisability of making any radical changes in the 
designs which have been standard with that concern for some 
time.. Any change in the important details of a motor would 
necessitate an enormous expenditure in the direction of factory 
equipment and tools. It is also a well-recognized fact that to 
produce a long-stroke motor it is necessary to do more than 
merely lengthen the stroke of the motor which is a part of 
the regular product. Entirely new and complicated problems 
enter into the design of the car which is fitted with a long- 
stroke motor. One of these points may be readily perceived 
when a diagram such as is shown in Fig. 1 is constructed. 





GASOLINE ENGINE TEST BY NATIONAL MOTOR 
VEHICLE COMPANY 
No. of Engine, 8504. 
Size of engine, 4%"’ bore x 6” stroke. 4-cylinder. 
Efficiency of 
R.P.M. Watts. Dynamometer. H.P. 
700 25200 .873 38.60 
800 28770 854 45.10 
900 32660 .837 52.30 
1000 35000 816 57.40 
1100 20 815 65.85 
1200 42160 .805 70.10 
1300 44800 .799 75.20 
1400 49320 .799 82.70 
1500 52800 .797 88.65 
1600 57000 -834 91.75 
1700 58000 .82 94.75 
1800 57000 .802 95.30 
1900 60000 .788 102.00 
2000 62000 775 107.00 











If the stroke of the motor be 5 inches the connecting-rod readily 
clears the bottom of the cylinder, while if the stroke be 6 inches 
it is readily seen that the connecting-rod will have to be 
lengthened to decrease the angularity so that it will readily 
clear the bottom of the cylinder; hence it is necessary to 
increase the height of the engine to a great extent when the 
stroke is increased. 

When the height of the motor is increased the center of 
gravity is raised, and this in turn raises the center of gravity 
of the entire car. The factor of safety from turning over 
is thus decreased to a large extent, and this has to be overcome 
in some manner by the construction of the chassis. Builders 
meet the added height of the engine by the method of sup- 
porting the engine, that is by lowering it in the frame. The™ 
carbureter may be carried at the same height above the base of 
the motor as in the short-stroke variety. 

The cooling problem of the motor is not altered in any way 
by the added length of the stroke so far as any practical pur- 
poses are concerned. It is true that for each stroke the heated 
gases are longer in contact with the cooling walls of the cyl- 
inder, but this added length of time is small and the total 
additional loss of heat by this means makes little difference in 
the thermal efficiency of the motor. 

The life of the motor according to authorities varies, not 
so much with distance covered by the piston in its total travel 
as with the number of revolutions made by the crankshaft. 
This at first sight would appear to be strange, since it may 
generally be considered that the number of revolutions made 
by the crankshaft would be exactly proportional to the distance 
covered by the piston; however, if two machines be com- 
pared which have engines of different length of stroke, it is 
evident that the engine with the longer stroke will make a 
smaller number of revolutions for a given piston speed. It is 
evident that at the end of each stroke the reciprocating parts 
of the engine must be rapidly brought to rest and started in 
the other direction. This rapid change of the direction of 
motion entails a shock to the parts for which the wear is 
directly responsible. Therefore, it is evident that for a given 
distance there will be about the same number of shocks to 
the machine having the smaller stroke as to that having the 
longer stroke, and hence the same mileage may be expected. 

This matter of decreased number of shocks owing to the 
smaller number of revolutions required for a given piston 
speed is of greater importance in the matter of engine vibra- 
tion, as the reciprocating parts of the motor will be heavier 
to a certain extent in the motor having the longer crank throw. 
and hence the problems of balancing will be altered to a cer- 
tain extent. The final balance of the motor, however, should 
not be affected by the change in the elementary design necessi- 
tated by the increase in the stroke-bore ratio. The vibrations 
due to the inertia of the reciprocating masses should be reduced 
to some extent, independently of the balancing problem per se. 
by a careful distribution of weights. 

On account of the increase in the height of the motor and 
the consequent rise in the center of gravity, it may well be 
expected that the overhead or valve-in-the-head type of cyl- 














January 4, 1912 


inder will not be a feature in this type of motor. The increased 
length of the cylinder will give more room for the placing of 
parts and accessories on the cylinder walis than will the short- 
stroke type of motor. For this reason, as well as for the necessity 
of making extra efforts to keep the height of the motor as 
low as possible, it will no doubt be general practice in the long- 
stroke construction to place poppet valves on the side of the 
motor. Sleeve-valve motors are particularly adapted to the 
long-stroke principal, as the valve areas are not so restricted 
as in the ‘case of the’ poppet-valve type. Another point in favor 
of the use of the long-stroke with the sleeve valve is the fact 
that it is possible to concentrate the weight of the heavier parts 
of the valve actuating mechanism at the lower parts of the 
motor, and hence counteract to a great extent the tendency 
to produce a motor having a high center of gravity. 

The American mnufacturer has started with lengthy strides 
to overtake his foreign competitors in the field of endeavor 
typified by the long-stroke motor, and his first step has been 
to drop the idea first obtained by a merely casual interest that 
the long-stroke motor is only a short or square-stroke motor 
to which has been added an inch or so of stroke without chang- 
ing the bore. Intricate details arise which are of an entirely 
separate nature from any which are encountered in motors of 
small stroke-bore ratio. Increased cost of manufacture has been 
argued as a point against the adoption of the long-stroke 
motor, but it is in itself a point which the manufacturer can- 
not advance as being the entire cause of its omission from 
his line. Increased weight for a given horsepower rating is 
a point which cannot be urged consistently against the new 
type of motor, as the increase, if any, is small since the in- 
crease in stroke means an increase in horsepower, which offsets 
the increased weight. 

The lubrication problem has not been satisfactorily relegated 
to the list of advantages or of disadvantages of either type. 
There is no doubt that in the early days of the long-stroke, 
low-speed motor the oiling question was relatively simple, 
but according to modern practice the increased stroke would 
entail an increased piston speed when the matter is viewed 
from the logical standpoint of a standard required revolu- 
tions per minute, and the lubricating problem has not as 
yet been threshed out. In any cylinder lubricating system it 
must be remembered that the greatest amount of oil should 
be applied to the hottest part of the cylinder. It should like- 
wise be a matter of important consideration that the oil is 
distributed equally about the piston, for if this is not the case 
there will be unequal wear on different parts of the piston 
tings. This is the case with short-stroke motors as well as 
the long-stroke type, but in the latter case the difficulties attend- 
ing the introduction and equal distribution of the oil are aug- 
mented. The piston not only covers a greater amount of space 
in its stroke, but is itself longer theoretically on account of the 
greater bearing surface required to take the greater side-thrust 
due to the increased angularity of the longer connecting-rod. 
This side-thrust determines the amount of friction of the piston 
rings, and hence fixes the most important factor in the oiling 
problem. It is not very likely that extraordinary difficulties 
will be met in the lubrication of motors up to as high as 7-inch 
stroke, in spite of the high piston speeds attained by these 
motors. A positive force feed will no doubt be found to give 
results which will be more uniform and satisfactory than the 
other methods of lubrication in this case. 

Dynamometer tests on two motors made by the Moline Auto 
Co. will be of interest in making comparisons as to the per- 
formances of two motors of similar bore, 4 inches, one having 
a stroke of 41-2 inches and the other having a stroke of 6 
inches. These tests have been worked out and plotted in graphi- 
cal form, so that the results are presented in a manner which 
will facilitate comparison of the respective performances of the 
two motors. The first set of curves, shown in Fig. 2, gives 
a comparison of the amount of gasoline consumed per brake- 
horsepower hour by’ the two motors. The full line shows the 
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consumption curve for the motor with the 6-inch stroke, while 
the dash line shows the curve of the other motor. It will be 
noted that at low engine speeds the advantage is with the short- 
stroke motor, while at higher engine speeds the long-stroke 
motor consumes a much less amount of fuel than the short- 
stroke type. The two curves cross each other at about 8.2 horse- 
power, which will correspond on the average car to a speed of 
about 12 miles an hour, roughly speaking. In average touring 
the speed maintained averages in excess of this amount, and 
hence the total fuel consumption would be less when the long- 
stroke motor was used. According to these figures there would 
not be much advantage in using a long-stroke motor for such 
purposes as taxicabs, where the average speed maintained about 
the crowded parts of the metropolitan districts is not much 
above 8 or 9 miles an hour, in spite of the occasional period 
where the cab is used in the out-of-town districts or along the 
wider and less employed thoroughfares. 

Dynamometer tests on two National motors gave the results 
which are tabulated elsewhere on these pages. A difference of 
1-8 inch in the bore prevents a satisfactory comparison between 
the two engines. It will be not.d, however, that the motor hav- 
ing the 7 1-2-inch stroke attained the maximum horsepower at 
1500 revolutions, while that having the 6-inch stroke was tested 
up to 2000 revolutions and perhaps would have attained a higher 
horsepower if the tests could have been continued, since the 
curve would indicate that the rise in horsepqgwer would have 
continued for at least a further increase in the number of revo- 
lutions per minute. 

Besides the factor of fuel consumption at low speeds, there 


‘ is another point which enters the problem that would indicate 


that in spite of the fact that the short-stroke motor uses less 
fuel at the lower speeds than the long-stroke motor, the car- 
buretion obtained by the long-stroke type will be superior as 
pointed out, on account of the higher velocity of the gases 
entering the cylinder, owing to the fact that they have a greater 
volume to fill in the same length of time. This velocity of the 
entering gases has much to do with the suction produced, and 
hence with the final quality of the mixture. 

A fact which may be mentioned in connection with long- 
stroke motors is that the requirements for carburetion are 
more rigid than they are in the short-stroke motors. It is a 
fact that at the beginning of the automobile industry the long- 
stroke motor was common. In those days, however, the faulty 
carbureters and and vaporizers which were in use, as well as 
the imperfect ignition devices and the impossibility of manu- 
facturing valves above a certain size without the detrimental 
features of warping entering into the problem, precluded the 
use of motors running at high piston speeds. As it was nec- 
essary to attain a comparatively high number of revolutions 
per minute in order to have the cars of the day running at a 
fair rate of speed, the short-stroke motor gradually replaced the 
other types and gained the ascendency. Of late, however, since 
the manufacture of carbureters has been improved to a re- 
markable extent so that good carburetion is possible over a wide 
range of engine speeds, and the ignition devices have also been 
improved so that they are absolutely dependable at all speeds. 
the long-stroke motor has again been made possible. 





GASOLINE ENGINE TEST BY NATIONAL 
VEHICLE COMPANY 


No. of Engine, 7778. : 


MOTOR 


Size of Engine, 5” bore 7%" stroke. 4-cylinder. 
Efficiency of 
R.P.M. Watts. Dynamometer. H.P. 
900 49350 ° 871 75.80 
1106 56000 847 88.50 
1200 62400 836 100.00 
1300 68800 833 110.60 
1400 77000 .822 125.40 
1500 82800 81 136.85 
1600 84150 85 132.65 
1700 80C00 835 128.35 


Two magnetos with double distributors. 
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TABLE SHOWING A COMPARISON OF THE BORE-STROKE RATIOS OF 1912 WITH 1911 CARS 





—————1912—___, 
Car. Bore. Stroke. Ratio. 
Se CIN. og uaids <a eatns 4% 4% 1.03 
ABD 44.6... ccccccccess 4% 5% 1.22 
Adams Farwell 9 os 5 91 
a errr sos oon 5% 1.05 
— en asses anne es ese 3 5% eo 
besocesegsece eee + d 
y\ om isadds sein ees coke 4 5% 1.27 
= =e Ni ge 3 4% «1.20 
American 30........ececsee: 44 5 1.11 
American Trav............. 44 5% 1.26 
Apperson 4-45........++00+5 a 5 1.11 
pe. Serr 4% 5 1.05 
Fee NOR 08 6c cee tckbsves 5% 5 91 
ME Ts ocren'a din 9 0 04-085054 4% 5% 1.27 
PGR i ee oe 4y% 4y% 1.00 
yO Eee ee 4 4 1.00 
MN Bless ov akcctacceess 4% 5% 1.27 
ES ere rere 4% 5 1.11 
Se Os vce e oe nade obs 4% 5% 1.27 
SE, Wag o.0'b-0.5'0.4.0,05 wees ews 4% 5% 1.20 
Austin 50...... a ae 4% 6 1.33 
CML Sd ocinig 60 0 6.2.0 Gait y 4% 7 1.55 
ee ae ee 4% 4% 1.20 
SN es idk aber ae'e nen oiie's 4% 5% 1.27 
I Mak dae was th a6 6-06 0.4 4% 5 1.11 
ON OR et ce 4% 5% 1.15 
5 pepe 4 4% 1.12 
J 8 Ce Srey 4 5 15/16 1.19 
OS SE Pe ere 4 5 1.25 
PE le MR ciine.d.c seks bees 3u% 3% 1.00 
BNET MR OS deere e dic aawr 1.00 
I CE eek ho ts sa oe wae dn 4. 5 1.11 
Cen TROD Mos Kaneceddatins 4% 4% 1.00 
Cameron 28, 29, 30, 32...... 3% 3% .97 
SSN Sa 41/16 4% 1.11 
COURONEE Ghia wsveabeve ds. gtes 5% 1.13 
arr 4 1.00 
NS SS PRES 4 4% 1.15 
ee Ere, eee 4) 5% 1.16 
SU 6s tod wcecv ahewi'edé 4% 5 1.17 
SN dnchin 4 Sink 6-4.0r0104 penis 4% 5% 1.16 
EES SRE aR ee 5 6 1.20 
OS eee or er 4 4% 1.12 
Chalmers 36, 12..........+- 4% 5% 1.23 
NE TUES 4 Fas bnn's'o ok ao 005 bbe 4% 5 1.14 
CD MN radees pee react tious 4 5 1.25 
RAE dla S, Pcinsineh'ns ahhedt «aie 4 1/16 4% 1.11 
EM Bil wt hited} shaders clin ts 4% % 1.27 
ih sth. bbe ge ndan ud ée 4% % 1.23 
Oe ara 4y, 5% 1.16 
Columbia Cavalier.......... 4% 5% 1.13 
Columbia Knight........... 4% 5% 1.05 
GE Cc cv Naide +c ease €0 4% 4% 1.06 
oo See errr 4% 5% 1.16 
Correja A-W-C...........0. 4% 5 1.18 
OE | RE eer 3% 5% 1.36 
Crawierd 13-30... 0. cceeses 4% 4% 1.15 
oS ee rere 4% 4% 1.00 
Crow-Elkhart 50............ 3% 4% 1.20 
Crow-Elikhart 52......:...<:. 4% 1.12 
Crow-Elkhart 55............ 4% 4% 1.15 
Crow-Elkhart 56............ 4% 5 1.14 
Crow-Elkhart 58............ 4y% 5 1.11 
ee See 4% 5% 1.20 





r 1911 — |! 
Bore. Stroke. Ratio. || Car. 
4 4% 1.12 Cutting A-30....... eee 
4 4% 1.06 on Be eee 
si iii a ne Lim ag i ha oba> 
1.0 espatc o Br Svccoccccsecs 

Same... ae Dorris > age, youceewCee 
4 4% 1.12 Duryea Electa.......... 
Sats aha ee Elmore R-26.........+- 
E-M-F A-1912.......+++ 

nee Everitt 30, 4-36, 6-48... 
Same | Firestone-Col. 86-D..... 
Same | Firestone-Col. 60-D..... 
Same | Firestone-Col. 68-D..... 
Same oS Saree 
Same WOME Bahésacackiss sna0< 
by Franklin G-R........+. 
Same | Franklin G-T, 25....... 
3% 5 1.54 | DU MEd ek aeeec-ot 
Same Garford G-12, G-14..... 
te | Garford G-18.......... 
Same } * By hee ees 
Same G-J-G Senior........... 
Same WE  Gabexbueeas cacues 
Same | Great Western 40....... 
Same | MACOS Bbicccnccdacnces 
Same | "QRMR? Mle Sede cdeedsced 








Halladay 30........ 





Same Halladay 40........ 
ida \| Halladay 50........ 
Same | Haynes 20......... 
Same... 66s 1h ME BBs ce cseces 
Same... «+. || Haynes Y....--.eeeeeee 
ND” aka wee  —S Ae ere 
Same... “ | Henry C...........+0+- 
Same ‘ | Herreshoff 25, 25-T..... 
Same... ce. 1) EE ee densa caus 
4 4 1.00 || Hupmobile ............ 
Same... ooo Ht Smapetial 32-38... .. 220000 
BARS a ax Imperial 34............ 
4 4% 1.00 Imperial 44...... aa cte 
Same... a Imperial 50-51.......+... 
args 5. .-. || Imter-State 30-A....... 
eee ee Inter-State 40........-. 
or ee Inter-State 50.......... 
5 4% 95 Jackson 26-28, 32....... 
4 4% 92 | SOU VEwk's » boscciecte 
Fie e< fe ee 
Same 2 ce. EP ED Die acess obeeee 
Same ... e+» |) Johnson A......--e00e- 
Same... wh ee ee eee eee 
4% 4% 1.06 || rane Sa 
4y 4.7 1.17 || Kenmore D............ 
rer --- 1 King 36......-esseeees 
Same... me S60 00 EC 
Se 2. axe Kisselkar 40..........- 
me . | Bsepeteer SO... wc cnccces 
oaks “ae ..- || Kisselkar 60.....cceces 
44% 4% 1.06 || Klinekar 
Same... ... || Klinekar 
pels Klinekar 
| Klinekar 
| Knox 
| Knox S 
aN m8 ek. Sh ME TEBeactasicesecotan 
Same... ... i| Lambert 66-B 











———1912-—____,, a 1911 ~ 
Bore. Stroke. Ratio. Bore, Stroke. Ratio. 


rte | 5 1.25 3% 5 1.33 
ccme ae 5% 1.15 Same... sb 
sas 4% 5 1.17 4% (4K Ci. 
3 5 1.43 cin ine ob 
vee 332 5 1.14 Same 
cose One 3 1.00 ose oes 
Tone 4 1.12 Same .., 
nauv 4% 1.12 Same 
obser" 4% 1.18 Same... sks 
otee 45 5% 1.27 4% 4% 1.06 
bo oa ee 5 1.11 Same... cs 
“20s ee 5% 1,22 AP 
Pag | 3% 1.03 Same 
ti’ me 4 1.67 Same 
Seca 4 1.18 Same 
oon a + 1.00 e 
06 Oe 4 - 1.09 
dapat, Se 5% 1.23 ee 
Sass Oe 5% 1.16 Same 
eats | ame aes “He 
nose 496 5 1.05 Same ‘ 
ace ee 5 1.05 Same sii 
pecs - 5 1.18 Same ata 
ORS gt Lil Same a 
$605. ee 5 1.05 Same cae 
3 5'4 1.40 + - 1.00 
4y, 5 1.11 Same ie 
4M% 5 1.05 Same _ 
4% 5 1.18 Same am 
4% 5% 1.22 td 
neue 5% 1.10 Same... whi 
a 4y 1.12 3% 4% 1.38 
e+. 4% 5% 1.27 Same... 
ia o> 3% 1.12 Same i 
eee. 44 1.12 Same > tae 
vase 3% 1.03 Same... ke 
core 4% 5% 1.27 4% 4% 1.06 
cone 4 Of 54 1.27 rae oe ose 
Aegee 54% «1.16 ‘si CLO 
‘see 54 1.10 Same... ig 
ree. 5 1.11 Same F 
rae 5% 1.22 Same ‘ 
Pe eee. 6 1.20 x." we ‘ 
a see le 4 1.00 Same oe > 
cooe 4% 4y, 1.00 Same. 
ta 4% 1.00 Same 3 as 
ee aa Se 54 1.16 sine a be 
jean 44 4% 1.00 Game: wa dae 
ona 4 5% 1.22 Same... . 
ia ae 514 eae oe eee . 
oses O08 3% 1.03 Same... oe 
.--- 313/165% 1.34 Same... y 
ise ae 4% 1.00 Same ae i 
sees 4% 4% 1.05 Same . 
coos Me 5 1.03 Same... 
tio ee 4% 1.05 4% 4% 98 
4 4% 1.15 3 4y 1.12 
4% 5% 1.29 4% 5% 1.23 
5 1.22 Same... Vie 
5% 1.22 3% 4% 1.13 
4% 1.95 Same... ¥e 
SY 1.10 ee ier a 
9 ee 4 1.06 Same 
5% 1.33 Same 





Large valves which constitute a feature 
of the long-stroke construction have been 
engaging the attention of the leading 
manufacturers of long-stroke motors for 
the last few years. The flat surface of 
the valve of the poppet type when ex- 
posed to the intense heat of combustion 
is prone to warp unless it be of the most 
‘areful construction. This tendency to 
warp increases with the square of the 
diameter of the valve, and hence it may 
be readily seen that a slight increase in 
the size of the valve where the poppet 
type is used means a large increase in 
the warping tendency. The newest de- 
velopments in poppet valve manufacture 
have been along the line of resistance 
to warping by the use of selected steel 
for this purpose, and the efforts of the 
metallurgists have met with sufficient suc- 
cess to justify the increased size of valve 
port which is being used in the newer 
long-stroke motors. High piston speed in 
connection with the long-stroke motor is 
now not only possible, but productive of 
the best results in so far as efficiency and 
fuel economy are concerned. 

















Fig. 


1—The connecting rod would have to be 
lengthened if stroke were increased 


Even with valves constructed as large 
as it is possible to make them under ex- 
isting conditions, it is necessary to have 
higher gas velocities with the long-stroke 
motor than are used with the short- 
stroke. This velocity tends to superior 
carburetion at times when the motor is 
obliged to run at higher mean effective 
pressures and with reduced revolutions 
owing to the negotation of a hill or sandy 
stretches in the road. In this point lies 
the secret of the superior flexibility of 
the long-stroke motor. At low speeds 


the gas velocities required are high 


enough to aid considerably in the attain- 
ment of a perfect degree of carburetion, 
a point with which difficulty has been 
met in motors of short stroke. 

The introduction of the long-stroke 
motor will mean the passing of the much- 
mooted S. A. E. equation as there is no 
doubt that this equation does not do these 
motors justice in rating. In several not- 
able cases the makers have departed from 
the rating given by this formula and have 
rated their motors considerably higher 
than they would have been rated accord- 
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TABLE SHOWING A COMPARISON OF THE BORE-STROKE RATIOS OF 1912 WITH 1911 CARS 
r 1912 ‘ c 1911 ‘ 1912 r 1911 
Car. Bore. Stroke. Ratio. Bore. Stroke. Ratio. Car. Bore. Stroke. Ratio. Bore. Stroke. Ratio. 
Lambert 99.........++0 + 4% SK% ~~ 1.33 ne Sa We i <ac~stasneese 4% «5% 1.17 3% 8 3% 1.06 
Lambert 99-A.....ccccceess ie mo Same Pathfinder MB245 tisedssets 4% A) a7 some 6% ie 
TaROGR kcbsaspsesenes utes % ° os ot ogo ie SenOGs: . ID. oo sc nck encnn os 4 . ame 
Lexington D-F............ 5% 1.33 ses 165 || Peerless J.cc.....c02000 diet ase Me 
Lexington F.......seeeeees 5 1.11 Same... aes PORE. ies. Fi:0.4a5 «6006s < 5 5% 1.10 
Lion 40.....---seeesceesees 5 1.11 Same - |] Peerless K.......ececeeees 4% 6 1.33 
Locgute Edis ces dsceeer’ 2% = ma - ii eerie A ee viiis endedes a ao i 
RS Re er . Le doen tee’ n © CC ee : 
Kodiee -SEtsc se. 5% 1.19 Sete 13. ol eee 4% $% 133 Same 
: Marathon K-20 3% 1.08 Same... vie | Rett Bhs BBs s sapien yas ¢2 364% ——=«iW:«O sages Ee 
oo es gat ea es aee bbe 42 et — a4 vee | a Fs st AP 4% sit a ld > 
a athon i See ee eee . ame eee eee MeTCE-ATTOW SO-R...cesecce ° «- 
Marathon M-50... 5% 1.14 a ° | Pierce-Arrow 48-R.......... 5% 1.22 eee .: 
a a = ae te : {* eo Same oe | age pag 66-R... : et Same 
arion lp Bd ecvecccsvcces ° oe ‘ee coe fl a TERE eee . Same 
Marion 46, 47, 48.......... 4% 5% 1.33 4% 4% 1.06 Pope-Hartford 27.... 5% 1.15 Same 
+ ae Pevdda ib 0s cemckee 4% : a Same... ve || a ee - Seca 28.. 4 = a. 
7 Marquette ....--cececcecees . vee , TAtt 40... -ccccccccecceces 0) ° 
_—— Be casvecvecease oa 26 a5 Fae S33 | A me = aan ells ca oe ke 55 Be Same 
Tee eee eee eee eee eee) 2 . see = eee ee eeeeeeeee ° “ee 
Maxwell Messenger......... 4 89 Same ... || Rambler Cross Country...... 4% 4% 1.00 ° 
Maxwell Mascotte.......... 4 a 1.00 me oss | Rambler Country Club...... SY 1.10 coe 
Maxwell Mercury.........- 44H 4% 1.00 Same vee || Rayfield C.......seeceeeees 3 9/16 5 1.40 Same 
Maxwell Special............ 4 5% 1.23 fat soe Wl Mh Gs BRan . cca seboteeclssse 3% 5 1.54 Same 
McFarlan 40-45.......-s006. 4 5 1.25 Gams....... Bie mentine -40, . <0 nda deednnese 6 1.20 Same 
g MePariea ink ias caxcres 4% ; Ly 3% 4 1.10 | Regal ¥ SS Sed dap ushsehe Tole 3 4% 1 see ° 
CEMAFTOS 6 viedccddccvccsees . ye trae coe ff MME Bese viet op pe ccectep evs Op see . 
+ rece BD tbs w uence esses 4% 5 1.14 Same ws die | OD hss coc ckuadies py sun 4% 4% ae a . 
Mee Mec-essicccccsss 34 MS gee eee wee || Regublie Hide dia isc ae ; 
—— Ss Shale narenkeaass 4%. : Yo = ‘i ‘i \ sopnend a kd dias tiated 4y, 4% HT] . ee 
MG U.nccccecevessssess e . . | ICNMONG Mi... ees sesccese . se +e. 
Mitchell © 25-2............-. 34 5% —s1.46 eget Fn AR 3% 4% 1.35 44H 4% — 1.00 
Mitchell $-4.......cccsecees 4% #5 1.18 Same I] Selden ......cceccececeeeee 4%™~C~S 1.05 é:° a cae 
L Manel +6 be eeeccesecececs 7 $4 er eee ] : G v. A ao ccveceeseocers rie $34 - — 
t DO. cccecsccscssces . eee | ° 3. ¢ Der cccccecessecses 4 ° 
Moline 35 sles ses cdesteuaek ie 1-50 Same Simplex eee 44 6% 133 e 
Moon 40 44 0~C*SS 1.11 Same ... -++ || Spaulding C-P......... ee 4 4 1.00 
Morse “D a3 ye oe Pee re ee eee 
National 7 $ 11/16 as Same ... ae ceetierd essccveces see 4% 456 1 ae +e vee 
|g, OMe nE cae iy Mca & 1, sieptyeeaonnay BME fay pk 
Se ee 4 a 1.00 Same... ... || Stearns-Knight ............ 4% SY 1.29 Same 
QORIRE Bs 660 62 ob0960404% 43 4% 1.15 a St ae Stevens-Duryea ..........- 4% 4% 95 eee 
Oakland 4$...02.cedcccscce 43 54 1.16 4% 5 1.11 || Stevens-Duryea AA......... 4% 4% 1.12 + 
Ohio Regular 4% 4% ~~ 1.06 Same ... ... || Stoddard-Dayton Savoy..... 4 4 1.12 Same 
Ohio Speedeter...0:....... 415/164% 96 Stoddard-D. Stratford... 44 5% 114 Same 
Oldemebine Dolan. .<..... 4 ae PP gO -.. || Stoddard-D. Saybrook. .... a 1.05 i 
Oldsmobile Autocrat. ....--. 5 6 1.20 4% 4% = — 1.00 || Stoddard-D. “Special. . 222... 5 5% 1.10 Same 
.- re PP : . = _— ey P: rae ae a oo bese 'ses 6 : 3 y, = Pew 
SS «= RFTEO sew w eee w ee reeeseesees . eee } SOTUVVESATIET 4B. . cee eee ecceee ° 
Grete Mere 3404820 Same "t1 |) Suburban Limited: 1222221. 34% «4% «128 me 
yams moe | = passbavetweeeks -% ris! — Same F } oe Gs ks seevestedase 432 332 ae see see 
VETIANG QU.ccccscevcecess - eee ees eee CHE sessesessectscescccces 4 : s+ ded 
Quai 08s its ccsscatvava 4% 4y, 1.03 4% 4y, 1.06 qiercen i Seria sah in ae s56 $2 2 sn sae 
feaed Me ee eee ee ee Erne eae 
. Packard 6...s0es.ceseesece 4Y, SY 1.22 es be oo. || Westeott K-L-M.........00. 4y, 5 1.11 tee 
Palmer-Singer 6-40........- 5 1.25 4 4% = 1.18 || Westcott R.........cseeees 4y%-—~=~S 1.05 Same 
Pelner Seae P. bameeedees i S06 He ‘ wes Pig | wie => Spe eg Ay eee 434 Hs yA 
a - eeecrcocess . ame eee BOOASE, snc cvcccesevoccs d 
: Weteneb Bic ssce: bonesedde 4 4 1.00 Same ae OU, RE ee 4 5 1.11 
ing to the old equation. This is no more than justice on their most part, of what may be called the modified long-stroke type 
‘ part, for, although the rating very nearly approaches the brake There are no freak motors with exaggerated stroke such as are 
a tests on the square type of motors, it falls considerably below seen in Europe, where the tax on motors is governed by the 
“ on the tests made upon the motors of the long-stroke type. It bore, and the stroke is lengthened to an enormous extent to se- 
will not be long before a standard formula will be accepted which cure the highest possible horsepower at the least possible tax- 
7 will call into use the factor of stroke as well as those of bore ation. This practice, though economical from the builders’ 
. and number of cylinders. standpoint, hardly tends toward the best in engineering. 
[n summing the matter up it may be said that the balance 
scale is inclined toward the long-stroke type of motor on account a 
of its greater flexibility, economy and reserve power. The in- 
’ creased cost of manufacture is a point against it and possibly so | 
L are the features of a slightly added difficulty in lubricating and | 





a possibility of a decreased thermal efficiency owing to a greater | 
loss of available heat to the cooling water. The last two points, 
however, are unimportant as the solution of the lubricating prob- 
lem has been reached by the introduction of a reliable force- 
. feed system, perhaps supplemented with a constant level splash; 
and the thermal question may be dropped entirely as it is not of 
sufficient weight to seriously influence the problem. Develop- 
ments in America during the next few years will be along the 
lines of the long-stroke type and considerable advantage will be 
teaped from the fact that the difficulties encountered by the 
European manufacturers have been already solved by them in 
one way or another. 
The above tables show more vividly than anything else could Brake Horse Power 
the trend toward the long-stroke motor. The models which are Fig. 9—-Chive ‘cedethay Subaie Abeba te Ga BARS Congeey Os 
new this year are shown by a study of the table to be, for the motors of different ratio 


Pounds Gasoline per Brake Horse per Hour 
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lendorf’s car, whose performances 


ARIABLE Stroke and No i 
V/ Cuance Gear—Some time Finds by Radical Imventors in practice have been, if not 


ago P. Ullendorf, whose 
address is Hohenzollernstrasse 16, Berlin, drove into that 
city from Zurich in Switzerland with a car in which 
there was no gear change mechanism, but the four-cylinder 
motor of which, on the other hand, was equipped with suitable 
mechanism for changing the stroke of the pistons. The con- 
struction was worked out by Giacomo Rietti, a noted Italian au- 
tomobile designer, after patent to Giorgio Paduvani, a college 
professor. Running at 1,400 revolutions per minute and with a 
stroke of 70 millimeters (3% inches) the motor developed about 
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Fig. 1—The Cornu variable stroke design—example of construction that 
fails to balance 


14 horsepower, and with the stroke lengthened to 200 millimeters 
(10% inches) it produced the same power, minus some friction 
losses, at 400 revolutions. That is to say, the lengthened stroke 
takes effect and the revolutions are counted on a crankshaft to 
which the movements of the piston are transferred by means of 
the special mechanism described hereafter, and the ratio in 
which they are transferred varies with the variation of the 
stroke so as to make the piston speed about the same in both 
cases. 

The effect is thus the same as when the speed of the crank- 
shaft of an ordinary motor is reduced in the gear box. 

Since 1904 a number of constructions having the same pur- 
pose have appeared in the patent records. Cornu, Montague, 
Sangester, Merton, Corson, Fudelin, Le Page and Biderman 
are the names of inventors who in this manner have indicated 
their belief that something better than a geared speed-change 
mechanism may be devised without resorting to hydraulic or 


electric transmissions. These constructions have all suffered, . 


however, from difficulties in balancing the large swinging or 
rotating masses, and none of them is practicable at the motor 
speeds required for automobile purposes. The design of Cornu, 
Fig. 1, exemplifies this fault. 

The piston M works in cylinder M1. The connecting-rod U 
is not connected direct with the crankshaft D1, but by means of 
the joint A2 with the rocker arm A which swings around the 
shaft Z. From this rocker A a second connecting-rod K con- 
nects with the crankarm D. It is not fixed on the rocker arm, 
however, but journaled in an adjustable block B which can be 
moved in and out in the milled slot Ar by means of the screw- 
bolt O. The nearer B is to Z the larger will be the movement 
of the rocker arm and the longer the stroke of piston MI. 

In the Rietti construction, as actually incorporated in Mr. UI- 


faultless, at least respectable, the 
difficulties in securing a good balancing of the motor have been 
avoided. Fig. 2 shows the relations of the mechanical elements, 
as described in the German patent No. 240,375 to Paduvani. The 
piston K connects with the crankshaft D through a system of 
changeable leverage. Shafts D. G and O are fixed. Pivot 1 is sta- 
tionary during operation at any one adjustment of the stroke, but 
subject to adjustment, around shaft O as a center, for the purpose 
of changing the stroke. Its position determines the length of the 
stroke. The connecting-rod H is journaled in the arm A which 
actuates bellcrank B—the latter mounted on the fixed shaft G—by 
means of the link C. In the other arm of bellcrank B is journaled 
the final connecting-rod E by which crankshaft D is rotated. In 
operation, the arm A turns around point 1 at a fixed pivot, 
but when the stroke is to be lengthened, it is, as just mentioned, 
the point 1 whose relation to the bellcrank B is changed by 
turning it around the permanently fixed shaft O. If, for ex- 
ample, shaft O is turned so that point 1 is moved to 1’, then 
point 2 is moved to 2’, 3 to 3’. While the point 3—the end of the 
primary connecting-rod—in the short-stroke adjustment of point 
1 travels only the short distance marked under 3 in Fig. 2 dur- 
ing one revolution of the final crankshaft D, the point 3’ travels 
the much longer distance from d to d’ during one revolution 
of D. 

To make plain the travel of each of the levers and rods, the 
same letters are used to designate corresponding and simultane- 
ous movements of the different parts all through the drawing, 
Fig. 2. While, for example, the crankarm of shaft D travels 
from a to b, all the levers travel at the same time the path 
marked a—b in their respective places in the drawing. This 
also refers to the piston K. Similarly, when the crankpin 
of shaft D on its return movement travels from a’ to b’, all the 
other points again travel corresponding paths marked a’—b’. 
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Fig. 2—Diagram of lever-mechanism in Prof. Paduvani’s variable stroke 
motor by which gear changes are eliminated 


Fig. 3—Hydraulic adjustment device for changing the stroke of Paduvani 
motor 
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And, as may be seen from the graphic comparison of up and 
down movements of the piston drawn at the side of connecting- 
rod H, the corresponding paths a—b and a’—b’, as well as b—c 
and b’—c’, c—d and c’—d’, are accurately or almost accurately 
of equal lengths. : 

Hence, if, in a Rietti motor, two crankpins 180 degrees apart 
are used for a two-cylinder design, or two crankpins are simi- 
larly offset against the two other crankpins in a four-cylinder 
motor, an almost complete balancing of the moving masses can 
be effected. 

The cylinders in this motor are placed upright on the right- 
hand side of the mechanism. The adjustment of the stroke is 
effected hydraulically by means of the device sketched section- 
ally in Fig 3. The tube e is depressed or released by means of 
an ordinary pedal, and according to the position of this tube the 
piston ¢ in cylinder a takes its place higher or lower, and the 
piston-rod b actuates shaft O (Fig. 2). The fluid used to this 
end is the lubricating oil of the motor, which under pressure 
from a pump rises into cylinder a, driving the piston ¢ before it 


























TA. 











Fig. 4—The Brun jointless mechanical movement for transforming gas pres- 
sure into rotary motion 


until it comes opposite to two openings in the sliding tube e. 
In this position it is forced to remain, as there is no longer any 
exit for the oil above it. But when tube e is moved, piston c 
follows, actuated either by the oil pressure, to effect a shorter 
stroke, or by resistance of the work, to effect a longer stroke. 

The reverse in the test wagon is effected by means of having 
two large bevel gears instead of one on the rear axle and by 
shifting the bevel pinion on drive shaft from one to the other. 
From Allgemeine Automobil-Zeitung, December 8. 





New MecuanicaL Movement.—Louis Brun has produced a 
mechanism which may be used as a motor or as a transmission 
and may be operated by gas, steam or a liquid, and which trans- 
forms an alternating piston movement into the rotation of a 
shaft or the rotation of one shaft into piston movements and 
then into the rotation of another shaft at right angles with the 
first one, and all without the use of piston rods or other joints, 
cranks or levers. The inventor thinks the mechanism ought to 
be applicable to automobile construction, but is at present seek- 
ing to develop it on the lines of a compound steam engine. 

To understand the movement by which these things are ac- 
complished, jmagine a cylindrical barrel with a number of bores, 
like the cylinder of a revolver, and in each of the bores a long 
piston. Imagine another similar barrel at right angles with the 
first one and the pistons in its bores each made integral with 
one of the pistons in the first barrel, as may be done by placing 
the bores pairwise in the same plane parallel with the plane laid 
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through the axes of the two barrels. A pair of pistons now form 
an elbow, and if a pull is applied diagonally at the elbow of the 
pair of pistons d’ in the accompanying illustration, for example, 
both the pistons composing the pair can be pulled out in their 
bores, as the barrels are free to turn. But when d’ reaches the 
position of d, it cannot be pulled out any further, as the two 
bores in which the pair of pistons move are now as far apart as 
possible. But, if the rotary motion of the barrels is continued, 
the pair of pistons will move back into their bores until they 
reach a position between that of d” and d’, provided the 
friction in the bores is small enough; and, as all the three or 
more piston pairs follow the same law, they all pass around 
each other and around the shafts of the two barrels without 
interference. As regards friction in the bores, while it seems at 
first glance that the barrel, acting at right angles against the 
sides of a piston, might not cause it to move in or out, the mat- 
ter is seen differently when it is noticed that each barrel, as it 
rotates, acts at an advantageous angle to push in or out that leg 
of a piston which moves in the other barrel, and this action is, 
of course, reciprocal, so that it is really the action of each barrel 
upon the pistons in the other barrel which renders the whole 
movement possible. 

In practice, ‘so far as practice has gone at this writing, the 
bores at the end of one of the barrels pass in succession before 
an orifice for the inlet of steam or gas under pressure and an 
orifice for the exhaust and the pistons are hollow, so that the 
gas gets into the corresponding bores of both barrels at prac- 
tically the same time, and the pressure to drive the pistons out 
is applied, one might say, at the interior of the elbow, diagonally, 
as the resultant of two pressures at right angles. And in this 
application it is again true that, but for the advantageous angle 
at which the pressures upon one leg of a pair of pistons act 
upon the other leg of the same pair to make it turn the barrel 
in which it is housed, the movement would scarcely be possible, 
as the forces would be consumed in the dead resistance of ma- 
terials—From La Technique Automobile, November 15. 





SHACKLE-OILING Device—In the production of small cars to 
be sold at a low price in competition with the feared American 
importations, European designers show a tendency toward sim- 
plifying parts constructively rather than by an improved organ- 
ization of the production methods. Instead of providing the 
spring shackles with replaceable bushings and a regular stauffer 
or oilcup, a well-known parts-making firm of France proposes a 
self-greasing shackle bolt, as illustrated herewith, in which the 
bolt head is threaded to receive a grease cap, while the bolt. 
is bored longitudinally with a lateral aperture connecting the 
bore with a groove in the wearing surface. An elastic splitring 
serves to hold the cap from coming loose. It seems unfortunate 
that atmospheric pressure will prevent the grease from feeding 
from the cap to the bolt after the first supply is used up, unless 
the cap is first removed, refilled and again screwed home. Illus- 
tration from Revue de Automobile. 


























Fig. 5—Self-greasing shackle bolt for cheap cars 
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Letters Answered and Discussed 


Rubber Hose Rots 


DITOR Tue AUTOMOBILE : 
E [2,077]—On my auto, new last 
July, the rubber hose connecting 
radiator and motor is badly rotted by oil 
or heat. Would any of the following meth- 
ods remedy matters? 

1. Painting with tar thinned with gas- 
oline. 2. Varnish. 3. Shellac and alcohol. 
4. Glue one or more thicknesses of cloth 
around hose and, when dry, paint with 
lead and oil. 5. Can you suggest something 
better ? G. E. M. 

The accompanying sketches show the 
best steps to take with the rubber hose 
when it reaches the condition you describe. 
The hose is first coated with tar thinned 
by gasoline and then bound by a bandage 
applied over the tar in the manner shown 
in Figs. 1 to 5. The end of the bandage 
is sewed so that it will remain in place. 
Another coat of the tar is applied over the 
cloth which may be taken from an ordi- 
nary surgical bandage. When this is dry 
a final coat of the tar is given. This will 
be found to resist the rotting effect and he 
a cheap repair to make. If done carefully 
it will be very durable. The first coat of 
tar should be very thick. 





What Is Full Equipment? 


Editor THE AUTOMOBILE: 

{2,978]—I am a reader of your paper, and 
as such would like to have you give an 
opinion as to what constitutes full equip- 
ment for an automobile, and say what I 
might reasonably expect to have furnished 
me under the representation when a car is 
priced to me at a certain figure, saying 
“fully equipped,” without mention being 
made of what that equipment consists of. 
There are a number of makes of cars 
which include in their price, which is named 
for the machine fully equipped; top, dust 
cover for top, wind shield, speedometer. 
horn, robe rail, foot rail, complete set of 

















Fig. 1—The hose is first coated with a solution of 
tar softened in gasoline 


five lamps, and where gas lighting is used 
they furnish either a generator or Prest- 
O-Lite tank, or in the case of electric 
lighting, furnish a battery with switch. It 
seems to me that there is altogether too 





The Editor invites subscribers to com- 
municate their automobile troubles and per- 
sonal experiences, stating them clearly on 
one side of the paper. If the nature of 
the case permits, send a sketch, even if it 
be rough, in order to assist to a clearer 
understanding. Each communication will 
receive -attention in the order of its re- 
ceipt, if the writer’s signature and address 
accompany it as an evidence of good faith. 
If the writer objects to the pubiication of 
his name, he may add a nom de plume. 











much misrepresentation among automobile 
dealers, which appears to be abetted by the 
manufacturers, with regard to the matter 
of equipment, and if cars are only par- 
tially equipped with lamps and horn as 
some are, why should that not be sold un- 
der the statement of “limited equipment” 
instead of misrepresented as “fully 
equipped,” when it is really a fact that no 
car can be satisfactorily driven in all kinds 
of weather unless equipped with top, dust 
cover for top, wind shield and speedo- 
meter, in addition to full lighting outfit. 
L. E. KEMPER 

St. Bernard, Ohio. 

This point is well taken and it does seem 
as if there should be some concerted move- 
ment on the part of manufacturers who are 
farsighted enough to be against misrepre- 
sentation to standardize the meaning of the 
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Fig. 2—A bandage of cotton cloth is then wound 
spirally about the hose 


term fully equipped. Until such a thing is 
done it remains for the purchaser to be 
governed more by the list of specifications 
than by such vague representations as fully 
equipped, full set of tools and other phrases 
of an equally indeterminate nature. 


How to Coat a Mirror 


Editor THE AUTOMOBILE: 

{[2,079]—I have a mirror on which the 
coating on the back is about off. What can 
I get to apply that will make the mirror as 
good as new? I would like to hear through 
THe AUTOMOBILE. 

E. F. Crapp. 

Marshall, Ill. 

Melt 1 part lead, 1 part tin, 2 parts bis- 
muth together, add 4 parts of mercury at 
212° F. and mix. Apply while warm. 


Trouble with Sight Feed 


Editor THE AUTOMOBILE: 

[2,980]—I will consider it a great favor 
if your paper can give me a little light on 
the following oiling question: 

I have a four-cylinder engine oiled by 
the splash system. The base is divided in 
half and the level in each compartment is 
supposed to be maintained from a gravity 
oiler attached to the throttle. The only 
means of determining the level of oil (be- 
fore I made a change) was by overflow 
petcocks with an extended vertical tube into 

















Fig. 3—The end of the bandage is fastened by 
means of a needle and thread 


the base, to prevent too much oil being 
provided these cocks were turned. | 
wished a sight level, so made the following 
changes and have the following results. 
which trouble me: 

I removed the pet-cock, inserted a nip- 
ple, then an ell and another nipple, in % 
pipe; then raised to % pipe, and with these 
fittings inserted a sight leveler, the inside 
diameter of the glass tube being 34”; the 
smallest inside diameter of any of these 
fittings is %”. The height of the leveler 
is 3”, the oil level being about 34” from 
the top, and in which I bored a 3/64” hole. 

My trouble is that the oil does not seem 
to seek its level properly. It does mot act 
the same always apparently. At times it 
will be too high in the glass, other times 
too low, when the conditions are unex- 
plainable from use of oil or leak, etc. At 
times pouring oil into the breather pipes 
does not affect the level in glass at all 
I have tried cleaning out all the pipes, with 
compression on and off, with breather open 
and closed, with holes in the top of leveler 
closed and open, and cannot get satisfac- 
tion. 

Is this scheme practical? Should I have 
larger fittings, a higher leveler. more at- 
mospheric pressure? 

IT consider it essential to see the oil in the 
base. Working on this principJe, can you 
help me? I will be greatly indebted to you 
if THe AUTOMOBILE can advise me. 

Wma. U. Harris 

Mobile, Ala. 

The trouble is probably with unbalanced 
pressures on the top and bottom of the 
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sight feed. If you will lead a small tube 
from the top back into the crankcase so 
that the pressures will be balanced the 
trouble should disappear. If the trouble is 
net due to this it is probably caused by an 
airlock in the piping owing to a vertical 
bend. 





To Fit Magnetos 


Editor THE AUTOMOBILE: 

[2,981]—I have a touring car of the old 
two-cylinder type, located in horizontal 
position under the car body. The car is in 
A-No. 1 condition and would like to add a 
magneto to its equipment. 

In using a magneto would | need an ex- 
tra coil outside of the one I am now using 
in connection with a set of dry batteries? 

What is best to use, a low tension mag- 




















Fig. 4—A coat of tar is then applied over the 
¢fastened cotton cloth bandage 

neto with coil. or one of high tension 

without it? 

What should be the relation of speed be- 
tween either the low or high tension mag- 
neto and the motor? 

Can buy fittings and gear from the man- 
ufacturers of my car, but would like to 
buy a different magneto, use their gear, 
and probably. make fittings myself. The 


magneto they offer seems rather expen- 


sive. 

Any advice you can give in the way in- 

dicated above will be greatly appreciated. 
READER. 
lowa Park, Texas. 

With a low tension magneto you would 
not need an extra coil but could use the 
one you are using with the batteries. It 
would be a cheap and satisfactory job to 
use this type of magneto. The magneto 
would be cheaper than the high tension 
type. The speed at which the magneto 
must be driven depends on the number of 
cylinders; in your case the best arrange- 
ment would probably be to drive the mag- 
neto at the same speed as the crankshaft. 





More Ignition Trouble 


Editor THe AUTOMOBILE: 
[2,982]—I would greatly appreciate a lit- 


-tle information on my Remy ignition. | 


have a high tension magneto and a non- 
vibrating coil. Some time ago the three 
wires leading from coil to distributor got 
broken and caused short circuit. I cut 
them off and made a splice which seemed 
to work well. However, I afterward found 
a short circuit in distributer housing. I 
got a new platinum spring and adjusting 
screw: they seem to go all right for 15 or 
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20 miles, then the motor will skip and miss 
fire. I have watched it in the dark; it will 
show a lot of fire in distributer housing 
and the platinum points seem to get dirty. 
If I take them out and clean them, it will 
run all right again for a short time. I 
have a Schebler T carbureter and motor in 
good condition. I follow the direction 
book as near as I can in making the ad- 
justments. 

In splicing the wires I cleaned them off 
good, about 2 inches of each end. I wound 
the ends around each other and soldered, 
then I wrapped with common twine, then 
slipped a tight-fitting rubber tubing over 
twine and then wound with tape. Is that 
kind of a splice all right? I saw your 
directions of how to make a splice in 
THE AUTOMOBILE. J. F. Heaty. 

The trouble is probably due to the fact 
that the spring makes too heavy a contact 
in the distributer box. In reality there 
should be no contact at all in the distribu- 
ter box, but the current should leap a 
small gap of about 1/64 inch. If there is a 
contact made the points will be shaved off 
and the dust will cause a short circuit after . 
a time and givé out the fire which you no- 
tice. The splice you made is all right. 





Concerning the Weight Problem 


Editor THe AUTOMOBILE: 

[2,083]—Kindly give us some informa- 
tion as to the weight of automobiles. 
About how much should a car, 6 cylinder. 
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Fig. 5—-A clamp which is fastened by means of a 
wing nut holds the hose in place 





40 or more horsepower, four or five-pas- 
senger capacity, built of selected materials 
weigh, to be amply strong to give good 
service and take the hills mostly on direct 
drive in a hilly country like Pennsylvania? 
It appears to me that a great many cars of 
40 or more horsepower are unduly heavy 
and could not perform any better on hills 
than a 20 horsepower runabout weighing say 
[,750 pounds with two passengers. Is there 
good reason for increase of weight with 
increase of horsepower, when the load or 
carrying capacity remains the same; in 
other words I am after quality without in- 
creased avoirdupois. Kindly explain this 
matter and oblige. F. Lyons. 
The opinions of makers vary to a con- 
siderable extent as to the best weight. For 
a car of the size that you mention, the 
average would be in the neighborhood of 
3,500 pounds. It must be remembered that 
roominess in a car means added weight and 
this requires added horsepower to carry it. 
The added horsepower means increased 
engine weight, so that for a small increase 
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in the size of the car a considerable added 
weight is required to make it as relatively 
high powered as the smaller car. The 
problem then is self-evident when it is con- 
sidered that the heavier engine and ma- 
terial are the~ price paid for the added 
comfort due to the increased amount of 
room. The weight problem in this coun- 
try is an entirely different proposition to 
what it is abroad. The flatness of the 
roads in certain parts of the country make 
it a waste of money to buy a car which is 
equipped with a motor of high horsepower. 
It is for this reason that the cars having 
motors which are about 12 horsepower or 
thereabouts are so popular. These light 
motors are entirely sufficient to pull a fairly 
large car over level roads, but in this coun- 
try they would be stalled on the hills. 





Wants Timing of Motor 
Editor THE AUTOMOBILE: 

[2,984]—I would be pleased to have yuu 
send me the timing of my two-cylinder 
car. I wish you would give me the timing 
by piston travel, and not by degrees, for | 
have not got the tools to figure the de- 
grees. The bore is 5 inches with 5-inch 
stroke and is a slow speed motor. Please 
show also where the spark should be sei. 

Atrrep F. THuRMAN. 

Ft. Wayne, Ind. 

It is impossible to give the timing accu- 
rately in piston travel as 10 degrees on a 
circle of 5 inches in diameter would give 
about .173 inches in piston travel. If you 
will take the diagram shown at Fig. 6 and 
copy it so that it is enlarged to the size of 
your flywheel, it will not take any compli- 
cated tools to mark the flywheel for each 
cylinder-in the same manner as is shown in 
the diagram. Put each of the cylinders on 
upper dead center and put a mark on the 
engine frame to correspond with the mark 
on the flywheel. Then turn the engine over 
slowly and when the mark, for instance, of 
the inlet opening of cylinder 1 comes oppo- 
site the mark on the frame or other sta- 
tionary part of the motor, set the valve so 
that it is just about to open in the cylinder. 
The other settings are made in the same 
manner. The spark advance is also shown 
on the diagram. 
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Fiz. 6—Timing diagram by degrees. A _ piston 
travel diagram may be constructed from this 
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Little Bits of Motor Wisdom. 


Pertinent Pointers of Interest to Repairman and Driver 


—When the oil in a_ force-feed 
lubrication system is not recircu- 
lated the feed is given drop by drop. When 
fed in this way there is a sight feed for 
each lead through which the number of 
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Fig. 1—Peening a piston ring between the faces 
of two hammers é 


drops per minute may be determined for 
each bearing. The sight feeds are capable of 
adjustment and by simply screwing a small 
knurled nut the correct amount of oil may 
be allowed to pass to the bearing. A com- 
mon means of regulating the flow with 
force feed systems of this type is to have 
a by-pass fitted to the pump through which 
varied amounts of oil may be allowed two 
pass back te the reservoir. When the 
greatest possible amount of oil is allowed 
to pass through this by-pass there will be 
just sufficient oil passing through the leads 
to lubricate the motor under conditions 
when the oil required is a minimum, that 
is, on asphalt or other smooth level roads 
at low speeds. When the by-pass is closed 
off the full capacity of the pump is utilized 
in forcing the oil through the leads to the 
different bearings. 

It is necessary to drain the accumulated 
oil from the bottom of the crankcase from 
time to time so that it will never accumu- 
late to such a depth that the connecting 
rods will dip into the oil. It is often the 
case, however, that when a car lubricated 
by this system is entered in a race, the 
crankcase will have a sufficient quantity of 
oil poured into it to allow the connecting 
rods to dip into it and thus augment the 
regular lubricating system. Different in- 
novations are often added to the lubricat- 
ing systems of a car, but the general prin- 
ciples of the different systems will be 
found to be along the lines laid down for 


either the splash, force-feed or combina- 
tien systems. 


BALL AND Rotter BEARINGS.—Apropos of 
the subject of lubrication, some mention 
might be made of the lubrication of the 
special bearings which have now become 
almost universal in certain parts of the 
motor and power transmission. The pur- 
pose of these bearings is to reduce the 
friction surface to a minimum and at the 
same time to maintain the necessary 
strength at the particular part that is sup- 
ported by the bearing. It is evident that 
the grease used must not interfere with 
either of the two functions of the bearing 
in order that its full efficiency will be at- 
tained and that no wear will result owing 
to the insufficiency of the lubricating 
material. 

It may seem paradoxical, yet it is a fact 
that the most important function of the 
lubricant used on ball and roller bearings 
is not their lubrication. The truth of the 
matter is that on a ball bearing the amount 
of lubrication required is so small as to 
be almost negligible, as the friction caused 
by the rolling of the ball in the race is in 
itself a very minute quantity. The ball 
rests merely upon a point of theoretically 
infinitesimal dimensions, and hence the re- 
quirements of the oil film are not so heavy 
as they would be if a great amount of 
metal was in contact with the bearing sur- 
face. The oil in_a ball bearing race is 
often carried for a very extended period 
of time without renewal, and at the same 
time no harm will result to the part from 
this cause. This would tend to further 
illustrate the fact that the oil is not put to 
any arduous task, since if this were the 
case it would soon be exhausted. 

The prime duty of the oil or grease film 
which surrounds each ball or roller in a 
set of ball or roller bearings is to put a 
rust-proof casing about the bearing which 
will protect it from the inroads of this 
enemy of metal. The slightest trace of 
moisture about an unprotected surface will 
cause an accumulation of the disastrous 
oxide. This will form an irregularity in 
the surface of the ball, giving rise to ridges 
and hollows. Sooner or later the ball 
will become turned in its cage and the 
weight taken upon one of these ridges 
which are formed upon the surface of the 
ball or roller.. When this occurs the ridge 
will be crushed and a dust formed which 
will in a short time cut the surface of the 
balls to such a degree that their period 
of usefulness will soon be ended. 


The secondary duty of the grease, while 
not so essential, is of a sufficient degree of 
importance to be a factor in the longevity 
of the bearing. The balls rub against the 
separator, while the rollers also bear against 
their axes as well as against the cage. The 
friction due to this contact should be re- 
duced to a minimum so that lubrication is 
essential if only at these points. The bear- 
ings should not be neglected even if the 
lubrication problem is simple, for pieces of 
solid material are wont to work their way 
into the races and produce the same effect 
that the rust would have. The cages should 
be occasionally cleaned out and not neg- 
lected. This is an important feature of the 
overhauling of a car. 

Peentinc Piston Rincs.—The peening 
hammer should be called into use instead 
of the various flat-headed types that are 

















Fig. 2—How the threads are jammed by mis 
placing the cap of the grease-cup 


used at times for peening a piston Ting. 
The metal may be more readily distributed 
by the blows from a peening hammer, 
which can be directed better, since the head 
of the hammer is so designed that a large 
part of the surface is not covered at one 
time nor struck by any single blow. In 
this manner slight changes in the shape 
of the metal may be made without distort- 
ing the material in any way. It is very 
important in any peening’ operation that 
the surface upon which the hammering is 
done be as flat and hard as possible, for- 
any irregularities in the shape of the sur- 
face plate will be just as effective in caus- 
ing distortions as a blow from a badly- 
shaped hammer. A good method of pro- 


viding such a surface plate where the op- 
erations of this nature are not often car- 
ried on and there is no occasion for going 
to the expense of putting large fittings into 
the shop is shown in Fig. 1. A vise is 
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clamped about a flat-face hammer which is | 


upturned so that the ring may be rested 
upon it and hammered as shown. In this 
way the metal will not be injured and a 
very satisfactory piece of work may be per- 
formed. 





Care or Grease Cups.—The threads on 
grease cups are very often defective owing 
to the fact that they are not as carefully 
made as the utility of the cups would 
justify. This defection in the formation 
of the thread and the carelessness often 
displayed in putting the caps in place is 
the cause of no small amount of harm. 
{f the threads are crossed as shown in 
Fig. 2 a resistance will be offered to the 
turning of the cap and the operator will be 
under the impression that he has tightened 
up on the cup sufficiently to feel the pres- 
sure of the grease, while in reality the 
pressure will be caused by the resistance 
offered against turning by the incorrect 
engaging of the thread. It is therefore of 
prime importance that the cap of the cup 
be placed upon the body squarely, as parts 
provided with grease cups generally re- 
quire considerable care in the way of 
tubrication. 


Grease cups are very apt to become 
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Fig. 3—Where the dirt in a grease-cup is apt 
to lodge and how to remove it 














clogged, as shown in Fig. 3. In this man- 
ner a great amount of harm may be done 
before the trouble is located. It would be 
a good precaution to observe if the cups 
were removed and a wire run through the 
tube occasionally in the manner shown in 
Fig. 3. There is a small ledge within the 
grease cup, which may be seen in the illus- 
tration, upon which the particles are often 
caught, and in this case they are very hard 
to remove even with a wire. 





Care 1n Crosstnc Ferries—The recent 
accident which happened on one of the 
New York ferry boats should be ample 
food for reflection regarding the dangers 
of leaving the machine unattended when it 
is on one of these vessels. 
the motor of this machine had been started 
up and that the jar of the boat in striking 
the slip threw in the clutch, whefeupoa tlic 


It seems that’ 
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car dashed through the crowd collected at 
the front end of the boat and threw one 
man into the river, causing his death, be- 
sides breaking the leg of a youth who hap- 
pened to'be in the way of the machine on 
its wild career. While there may be room 
for doubt as to the accuracy of this ex- 
planation of the accident, for it is hardly 
possible that the jar of the vessel would 
throw in the clutch and keep it in, still at 
the same time it is a fact that the machine 
did run away, plunged to the bottom of 
the river and drowned an innocent by- 
stander. The motor, no doubt, was cranked 
while the gears were not in neutral. 

The car should always be carefully 
guarded while crossing a ferry, for it is 
subjected to the caprices of the vehicle 
standing either in front of it or directly 
behind it. Hence it is necessary to be as 
careful in this position as when on a 
crowded street. The driver should never 
leave his automobile and wander about the 
vessel, as is often done where the trip is 
of considerable length. If there had been 
a car in the path of the one which caused 
the accident it would no doubt have gone 
overboard also had some one not been 
there to guard against such an accident. 





Ir tHe Gear Case Leaxs.—Often the 
leakage of oil from the gear case where 
the two parts are joined together and 
around the stuffing-box where the shaft 
comes through is puzzling, to say nothing 
of the annoyance it causes in keeping the 
outside of the case smeared with oil and 
grease. This may still happen after the 
gaskets have been renewed, and the driver 
will be at a loss to discover the reason. One 
theory which may be advanced for this 
leakage is that, in running, the gear and 
housing become slightly heated, causing the 
air in the casing to become heated also and 
expanding it. This expansion produces a 
certain pressure within, and forces the oil 
out through the cracks. To counterbalance 
this pressure, a small hole may be drilled 
somewhere in the top of the gear case so 
as to admit the outside air. The atmos- 
pheric pressure will then oppose the pres- 
sure produced within the case and should 
stop the leakage. This air hole should be 
drilled in the top of the gear case so that 
there will be no possibility of oil getting 
out through it. 


Wuen THE NeEepte VALveE Leaks.—The 
carbureter needle valve will occasionally 
need grinding in the same manner as the 
poppet valves in the cylinder of the motor. 
A leaky needle valve may be detected by 
the smoke which the motor will give forth 
while running at low speeds, owing to too 
rich a mixture. The air in passing the 
needle valve creates a suction which draws 
the gasoline from the reservoir in the bot- 
tom of the carbureter and carries it past 
the needle valve in the form of a spray, 
and when this valve is choked or is in a 
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leaky condition there is either too little or 
too much gasoline supplied to the engine. 
The weak mixture generally makes itself 
felt by the popping back into the intake 
pipe which takes place under these con- 
ditions. 





Wuen Workinc BENgEATH THE CAar— 
While not so often necessary as in the 
early days of motoring it often is required 
that some work be done beneath the car. 
When this becomes necessary, the usual 
proceeding is to jack up the car and set’ to 
work. ‘ 

Jacks are not always infallible and it is 
a very wise proceeding to guard against 
serious accident by blocking up the car 
after it has been raised by the jack to a 
height at which it is convenient to work. 
A block 6f wood set on end between the 
ground and the rear axle will be sufficient 
for this if the work is being done at the 
rear end of the car as it most generally is 
in the case where it is necessary to block 
up the car for a distance sufficient to work 
beneath it. 

A very handy device has been brougm 
out by means of which the workman may 
lie comfortably upon his back while en- 
gaged upon the work beneath the car. Ih 
consists of a flat cot with a slight raise for 
the head so that the neck will not become 
severely strained while working at an un- 
natural inclination. The tools may be 
placed on the cot alongside of the work- 
man where they will be handy to his reach 
whenever he may want them. The device 
rests upon wheels so that the operator can 
push himself to whatever position he may 
desire beneath the car. 

















Fig. 4—A rubber insert used to cushion the fall 
of the body on a rough road 


Suspensions Orren Harsn.—lt is very 
often the case that while a car rides very 
easily over the lighter bumps and jounces 
in a road it will prove exactly the contrary 
where going of only ordinary roughness is 
encountered. The cause of this is that the 
springs are extended to the limit of their 
capacity, and when the car cannot spring 
any further the shock is taken up by metal 
instead of some more elastic material. For 
this reason in such cars it is very good 
practice to place a rubber insert at the 
point shown in Fig. 4. When this is fitted 
the shock caused by the spring reaching the 
limit of its throw will be minimized. 





THE AUTOMOBILE 





January 4. 1912 


My Best Repair 


An Ingenious Repair 
DITOR Tue AvuToMoBILE: 

KE Your article in the. November 

issue (No. 2034), headed “Wants 
Soldering Information,” brings to my mind 
a repair that was made on a leaky gasoline 
tank, while I was on a trip in Maine for 
from a garage. Possibly an account of this 
repair may prove interesting to some of the 
readers of THe AUTOMOBILE. 

The tank referred to, a rectangular gal- 
vanized iron affair, had four partitions 
fastened inside to keep the gasoline from 
splashing from end to end. These par- 
titions were riveted through the bottom and 
sides of the tank, and solder was placed 
around the rivets. Constant jarring worked 
two of these rivets loose in the bottom of 
the tank, and the gasoline ran in almost 
a stream from one and dropped very fast 
from the other. 

I tried in vain to stop the leaks with 
soap, but the jar of the machine and the 
working of the rivets made this impossible. 
Now, it is a generally understood fact that 
when soldering with a copper or torch, the 

















Fig. 1—Method of cupping the patches and filling 
with solder . 


work must be done in such a manner that 
the melted solder will flow by gravity to 
the place which is to be filled or covered. 
Melted solder will not flow uphill. 

Obviously, the accepted way to repair 
such a leak in the bottom of the tank is to 
remove the same, turn it bottom side up and 
flow solder around the rivets. In this par- 
ticular instance it would have been neces- 
sary to disconnect the wiring, detach the 
mudguards from the body, and remove the 
body before the tank could have been taken 
off. 

All this looked like too much of a job 
to me, and would have delayed my trip a 
day or two. 

I had no soldering copper, but did have 
some solder and soldering paste, so went 
to work to solder up under the tank with- 
out removing it from the machine. A 








Temporary automobile repairs made by 
the drier or owner while on the road and 
permanent repairs made in the garage after 
the run is over, are interesting to all auto- 
mobile owners. 


It may be a spring aig Me broken; a 
shackle bolt or strap may break; a een | 
tie rod ts bent; the car skids tnto a cur 
and bends a steering arm or the starting 
crank; a throttle or magneto connection 
breaks owing to vibration; a radiator leak 
is started by a stone or some other means; 
a leak in the gasoline tank is discovered; 
there is a 1 hole in the gasoline fee 
line; @ brake facing may burn out; a brake 
connection breaks; a front axle gets slight- 
ly sprung; a clutch starts slipping, or any 
one of a thousand things may happen. 


Every automobile owner is interested in 
knowing how repairs have been made, how 
long it took to make them, how much they 
cost, and by whom they were made. 


We want you to write in simple language 
in a letter what repair of this nature you 
have had to moke, how you made it, how 
long it took you and how much it cost. 


You can make with your lead pencil one 
or two rough sketches indicating the broken 
or damaged part and showing how the re- 
pair was mude. 


The experience of each reader is inter- 
esting to every other reader. Analyze Your 
taped experiences and send in one or two of 
them, 


Give your name and address, legibly 
written. If you do not want your name 
to appear, make use of a nom de plume. 


Editor Tue AvuToMOBILE. 











blacksmith shop was located, and I ob- 
tained permission from the blacksmith’s 


‘wife to use the forge, the blacksmith being 


away on a fishing trip. 

To make the repair I proceeded as fol- 
lows: All the gasoline was carefully 
drained off in cans furnished by the coun- 
try grocer. By getting under the car the 
loose rivets could be reached, and I scraped 
a place clean an inch or two in diameter 
around each and applied a little soldering 
paste to the cleaned spots. 

Then I found a bright, clean tin can and 
cut two pieces of tin about two inches 
square from it for patches. These patches 
were flattened out and then depressed in 
the center with a round-ended hammer. 
forming shallow cups about %-inch deep. 
The patches were then treated with solder- 
ing paste, heated and filled even full of 
solder, which was then allowed to cool. 

Next, two sticks an inch or less in diam- 
eter were cut just long enough to reach 
from the ground to the bottom of the tank. 
and one was used against each corner of 
the patch to hold it in place, wedging it 
solder side up against the tank over a loose 
rivet. 

I then found a piece of iron with a flat 
end about an inch in diameter that could 
be pressed flat against the center of the 
tin patch between the two sticks. This iron 
was heated almost to a red heat in the 


forge, and then pressed firmly against the 
tin patch. The solder melted in the shal- 
low cup-shaped patch, and the spring of 
the sticks holding it in place eaused the 
patch to be pressed firmly against the bot- 
tom of the tank. This forced the hot 
melted solder out around the edges of the 
patch. As soon as the iron was removed. 
the solder cooled and the job was finished. 

There will be much less danger from 
gas explosions when soldering a tank with 
a hot copper or iron, than when using a 
blow torch. I would not recommend using 
a blow torch on a gas tank that had been 
but recently emptied, for the small amount 
of gasoline left would be sufficient to cause 
a serious explosion if ignited. 

GLEAson Woop. 
Waltham, Mass. 
























'? eae pas a 

a i r7 

i: it : 

3 ae ro 
a i. 
+ i 
. = = at iegresereerered 
RedHotlron : 4 
t ae 














Fig. 2—Arrangement of apparatus and method of 
applying hot iron to patch 


Too Much Lubrication 


Editor THe AUTOMOBILE: 

Early last fall I took a long tour, after 
which my car was thoroughly overhauled 
and allowed to stand in my garage without 
use for about two months. When I at- 
tempted to start the motor again I was able 
to get only a very weak spark which was 
not sufficient to ignite the cylinder charges. 
I had never had any trouble of this nature 
before, and was somewhat at a loss to de- 
termine what the trouble was. The wiring 
was gone over thoroughly, the spark plugs 
being cleaned and the vibrators inspected, 
but these operations were of no avail. The 
engine would not start. As a last resort, | 
decided to take the magneto apart. Inspec- 
tion of its parts after removing the cover 
disclosed the fact that a film of dried oil 
and dirt had formed at the back of the dis- 
tributer, either partially grounding the cur- 
rent or offering greater resistance. After 
cleaning off this coating and replacing the 
motor started at once. 

B. L. R. 


Albany, N. Y. 
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My Ideal 1912 Automobile 


Readers’ Conceptions of What This Year’s Car Should Be 


Has Two Ideals 


DITOR Tue Avtomosite: 

E As I have had the pleasure of 

touring abroad, I find it difficult to 
reconcile ‘myself to American road condi- 
tions and to the higher-powered and heavier 
\merican automobiles which such condi- 
tions make necessary. The average for- 
eigner who comes to this country marvels 
at the high-powered and rather cumber- 
some machines here until he has attempted 
to negotiate the poorer roads with a light 
car. After ome such experience, he im- 
mediately sees the reason for the heavy 
types in vogue. 

The point which I am trying to make is 
that the ideal American automobile for this 
year would cease to be ideal if taken 
abroad. The price of gasoline in England 
is very high, and the operation of the 
larger American motor there would be 
nearly prohibitive, because it requires too 
much fuel per mile. This in itself is an 
item of no small consideration. Further, 
it is not necessary to have such powerful 
engines in England and on the continent, 
as a 20-horsepower touring car will give 
entire satisfaction on nearly all roads which 
the automobilist encounters there. 

And so, I have an American ideal and a 
European ideal. The former runs about 
as follows: The motor should be of the 
T-head type, this being the more symmet- 
rical construction. It should have six 
cylinders, cast in pairs, and the horsepower 
should be around 50. The cylinder dimen- 
sions should be 5 inches by 7 inches. The 
long stroke motor seems to be gaining 
ground rapidly, especially in America, 

Bosch dual ignition system seems to be 
best for all conditions of operation, al- 
though there are several other types which 
have almost equal merit. The motor and 
all other parts of the car should have am- 
ple provision for positive lubrication. For 
the engine, there should be a combined 
force feed and splash system, with the 
crankcase so designed that a constant oil 
level would be maintained therein. 

The clutch should be of the cone type, 
and it should be of large diameter, leather 
faced and containing cork inserts. These 
inserts should be of large size, and their 
springs should be of sufficient strength to 
insure their helping to grip the male cone- 
member. They should be of some use, and 
not added merely as a selling feature. The 
transmission should have three speeds for- 
ward and a reverse, as I believe with other 
of your readers that there is no special 
advantage to be gained from the use of 
four forward speeds. It is, rather, a com- 





Readers continue to demonstrate their 
interest in the ideal car and the specifica- 
tions which are submitted show a 
range of taste and requirements. In view 
of the interest shown the Editor continues 
to extend the invitation to all who entertain 
ideas on this absorbing topic, to submit 
their opinions for publication. The descri; 
ey should be legibly written on one le 

the paper and signed by the sender, al- 

Seenak if it is so desired the name will 
not be published. 











plication which can be avoided. The drive 
should be by shaft and worm for greater 


’ silence. 


Springs all around should be of the semi- 
elliptic type and the wheelbase should be 
about 137 inches. This would give ample 
leg room in the tonneau and front seat. 
Large tires should be included, say, 36 inch 
by § inch. The rear axle should be float- 
ing, while the front one should be of the 
B. & L. Castor type. 

Center control has a number of advan- 
tages which I think would warrant its 
adoption in this car, the chief one of these 
being that it allows easy access to the driv- 
er’s seat from the right side of the ma- 
chine. On the dash there should be a lever 
for the conrol of an auxiliary air valve, 
as well as provision for the adjustment of 
the carbureter needle valve. 

The body should be of the seven-passen- 
ger touring type, with foredoors and rigid 
straight lines. A cowl dash presents a 
classy appearance. None of the accessories 
should be mounted on the running boards. 
This applies also to the acetylene gas tank, 
which should be carried elsewhere, as well 
as the extra tires. These latter should be 
carried on the back, so as not to be an 
obstruction on the running board. 

A very good form of rear tire-carrier is 
that adopted by the makers of the Knox. 
This should be placed under the car body 
where the gasoline tank is sometimes car- 
ried. The tank should have a capacity of 
30 gallons and should be located under the 
front seat. On the dash there should be a 
gasoline gauge which would indicate at a 
glance the amount of fuel in the tank. 
There should also be a small auxiliary 
gasoline tank, carrying 2 extra gallons of 
gasoline, for use in emergency to run the 
car to the nearest supply station. 

The car should be equipped with a com- 
pressed-air self-starter, electric lights, de- 
mountable rims, speedometer, clock, elec- 
tric horn, tire inflator, angle windshield 
and other standard equipment. 

The price of this car complete should not 
exceed $4,000 at the outside. 

G. F. R. 
New York City. 


Sub-Frame for Engine 


Editor THe AUTOMOBILE: 

I herewith submit my description of 
what I term my ideal 1912 automobile : 

1. Running gear: The frame is to be of 
channel section with the engine and trans- 
mission resting on a sub-frame, It is to 
be of underslung construction, and the 
wheels are to be 38 inches in diameter with 
4%-inch Miller tires. Both axles are to be 
of Timken manufacture, the rear one being 
of the floating type. From the axles the 
frame is to be suspended by semi-elliptic 
springs. (Other types are known to have 
been used, but not to advantage.) The 
steering mechanism is to be of the irre- 
versible type with two sets of brakes on 
the rear wheels. The brake drums are to 
be about 18 inches in diameter with a 5- 
inch face, one set being internal and the 
other external expanding. The wheelbase 
is to be such that comfortable riding is as- 


sured; that is, from 126 inches to 130 
inches. 
2. Motor: The motor is to be either a 


six-cylinder, 45-horsepower one, or a four- 
cylinder, 50-horsepower, with a stroke of 
from 6% to 7 inches. The flywheel is to 
be located in the rear with a combination 
cone clutch, leather faced with cork in- 
serts, and an expanding cone or ring clutch. 
A six-cylinder motor must have its cylin- 
ders cast in threes and a four-cylinder in 
pairs for simplicity. A combination force 
feed and splash oiling system is to be used. 
The engine bearings are to.be Hyatt Non- 
Burnouts, and each of the pistons is to 
have five rings. Long connecting rods are 
to be used to insure flexibility. A Rayfield 
carbureter is to be included, as well as a 
honeycomb radiator of large capacity and 
centrifugal pump. The transmission is to 
be selective with four speeds forward and 
a reverse, and it is to be supported in the 
center of the car by the same sub-frame 
as that which supports the motor. It is not 
to be a part of the rear axle. 

3. Body: This is to be open and of a 
type to suit the purchaser. My preference 
is a six-passenger torpedo, electric lighted 
throughout, and fully equipped with electric 
self-starter, Dorian demountable — rims, 
Stewart & Clark combination speedometer 
and clock with electric light, Newtone elec- 
tric horn, automatic windshield, silk mo- 
hair top, etc. 

According to my figuring and estimating, 
this car can be produced for $1,850 to 
$2,500, leaving ample profit for the manu- 
facturer and commission for the dealer. 

Martin C. RApLEr. 

Brooklyn, N. Y. 
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Automobile Metallurgy Made Easy 


By E. F. Lake 




















Fig. 1—Stationary single open-hearth furnace 


Part VII 
Open-Hearth Steel 


(Next Weex—Cruciste STeet.) 


the ore is melted in one ore furnace and the molten cast 

iron taken from it in the same way as it is with the-Bes- 
semer process. It is then poured into furnaces with a hearth, as 
the name implies, and a flame is kept circulating over the top 
of the bath to cause the metal to boil and throw off its impuri- 
ties. To aid this iron ore and limestone are occasionally charged 
into the furnace. In Fig. 1 is shown’a sectional view of a late 
design of the single hearth, stationary, regenerative, open hearth 
furnace that is used for steel making. In removing the finished 
steel from this furnace a hole is tapped in the side to allow it to 
flow into ladles. The carbon is not all burnt out, as in the Besse- 
mer process, but enough is removed to reduce it to the correct 
percentage. Sometimes the excess carbon is oxidized out enough 
to bring it a little below the percentage of carbon desired in the 
finished steel and then a sufficient quantity is added to bring its 
percentage up to the correct amount. 

Underneath the furnace proper, and below the floor line, is 
located what is called the regenerator. It is a great saver of fuel, 
and by its use the steel made in this furnace was considerably 
cheapened: Here the exhaust flames pass through series of honey- 
combed brickwork that retain the spent heat. When enough heat 
has been stored up in this way the incoming gas is turned through 
this honeycombed brickwork and superheated before passing over 
the molten metal. It thus carries with it the stored heat from the 
spent gases. When this brickwork is cooled the gas and flame 
are reversed to the other side, and thus the operation of storing 
the heat and using it again is continuous. 

In Fig. 2 is shown a furnace with a double hearth and appa- 
ratus for mechanically tilting. With this the metal can be made 
to flow out of a spout that is provided, and thus it is not neces- 
sary to tap a hole in the side. The regenerator apparatus under- 
neath is the same as that shown in the stationary furnace in 
Fig. 1. 

In the open-hearth furnace the air or flame does not pass 
through the metal, and thus fill it with gas, as is the case in the 
Bessemer converter, but it does pass over the top of the bath, 
and hence the metal might absorb these gases. The molten metal, 
however, is covered with a good layer of lime or other materials. 
This_prevents the flame from coming in contact with the steel, 
and the materials used are such that while the metal is being 


| N MANUFACTURING steel with the open-hearth process, 


boiled the impurities in it rise to the top and enter this covering 
or slag. By using the proper slags the phosphorus and sulphur. 
which are very injurious to finished steel, can be removed to a 
much lower percentage than with the Bessemer converter. Oc- 
cluded or segregated gases are also held to lower percentages. 
While teaming it into the ladle, as with the Bessemer process, 
scavenging materials, such as titanium, vanadium, aluminum, etc., 
can be used to further reduce any gases that might be retained 
in the meal, as well as any portion of slag that might be left. 

It will be seen that this style of furnace is more expensive to 
build than the Bessemer converter, and that slags have to be used 
to cover the bath, all of which makes it more expensive to 
operate. Recent improvements, however, bring the cost of stee} 
per ton down close to the steels made in the Bessemer converter. 
and in many mills the converter is giving way to the open-hearth 
furnace. As the impurities may be reduced to lower percentage 
than in steels made by the Bessemer process, open-hearth steels 
can be made stronger and tougher than Bessemer steels. 

Where the higher priced steels are not required open-hearth 
steel is nearly always specified for automobile parts. Open-hearth 
steels can be bought in the open market in many different sizes, 
shapes and brands, and with nearly any percentage of carbon, 
manganese, silicon, sulphur and phosphorus that is desired. 
Some automobile builders have never used any of the high-priced 
alloy steels, but have made all of their steel parts from O. H. 
steels. 

It is possible to make as good steels in an open-hearth furnace 
as are made by any of the other processes. To do this, however, 
the first slag for removing impurities must be raked off the top 
of the bath, and one of a different composition, which will absorb 
other impurities, must be used in its place. This might have to 
be done several times to remove all of the impurities in the steel 
and the metal must thus be boiled a longer time than is custom- 
ary when making ordinary open-hearth steels. This means that 
a greater amount of labor and material has been used and the 
steel made more costly thereby. Other processes are usually 
used, therefore, to make the steels of the very high grades. 

Open-hearth steels that are fairly well made are not very 
expensive and have very good mechanical properties, such as 
tensile strength, torsion, etc. These are, therefore, as good 





























Fig. 2—Tilting double open-hearth furnace 
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steels as are needed for many parts of an automobile when 
they are properly rolled, forged, pressed, or otherwise worked 
into shape and when they have afterwards been properly heat- 
‘treated. The mechanical working and heat-treatment are of as 
much, and often of more, importance to steel than is the quality 
of the steel itself. 

In fact, steels with the best of properties can be destroyed 
by improperly working and heat-treating them, or the highest 
possible strengths and wearing qualities can be given the metal 
if it is properly worked and heat-treated. 

The various shafts have been made from open-hearth steel 
with success as well as steering knuckles, connecting and reach 
rods, valve rods, all of the different kinds and styles of gears 
and springs, universal joints, sprocket wheels and chains, fric- 
tional clutches, the various parts of the brakes, the frame, and in 
fact all parts that require steels with a good strength. The 
variety of kinds or brands of open-hearth steels is very large 
and hence it is not difficult to find one that is suitable for each 
of the numerous parts of a motor car. 

The carbon content of open-hearth steels alters the strength, 
hardness and wearing qualities in the same proportion as shown 
in the previous article, on Bessemer steel. In open-hearth steels 
that are well made and have a high enough carbon content it is 
not difficult to obtain a tensile strength of 225,000 pounds per 
square inch or an elastic limit of 200,000 pounds. As steels are 
made in the open-hearth furnace with any desired percentage of 
carbon, the tensile strength and elastic limit vary from these to 
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ALTERATIONS IN STRENGTH CAUSED BY CARBON CONTENT AND 
Heat TREATMENT. 
Pounps PER Square INcH PERCENTAGE OF 
Percentage} Heat . . 
of Carbon | Treatment Tensile Elastic Elongation | Reduction 
Strength Limit in 2 Inches} of Area 

0.12 A 66,120 38,700 35 63 

B 71,300 39,720 20 61 

0.20 A 99 ,000 81,000 18 59 
0.30 A 90 ,000 57,500 28 50 

B 105 ,000 ,000 22 $2 

Cc 132,000 115,000 18 51 

D 195 ,000 175,000 9 31 

0.40 A 88,000 55,000 29 $2 

B 113,000 84,000 23 60 

Cc 131,000 119,000 19 51 

D 210,000 190,000 10 37 

0.50 A 120 ,000 70,000 18 37 

B 135 ,000 108 ,000 17 46 

Cc 155,000 139,000 14 43 

D 225,000 198 ,000 18 24 


























the low figures obtained in the low-carbon-case hardening steels. 
In tensile strength, these run from 60,000 to 75,000 pounds per 
square inch, and in elastic limit from 38,000 to 45,000 pounds. 
A similar variation is also found in the elongation and reduc- 
tion of area. The above table well illustrates the change in 
mechanical properties that can be made in open-hearth steels 
by the carbon content and also by the heat-treatment. 





Calendar of Coming Events 


Shows 

Dec. 30-Jan. 6....Buffalo, N. Y., Annual Show, Seventy-fourth Regiment 
Armory, Buffalo Automobile Trade Association. 

Jom. Eso 32 420354 New York City, Hotel Astor, Importers’ Salon. 

Jen.” M487. 55s New York City, Madison Square Garden, Twelfth An- 
nual Show, Pleasure Car Division, Automobile Board 
of Trade. 

Jans Gabi caisinivte New York City, Madison Square Garden, Annual Show, 
Motor and Accessory Manufacturers. 

Jan. 10-17......... New York City, Grand Central Palace, Twelfth Annual 
Show, Natioaal Association of Automobile Manufac- 
turers; also Motor and Accessory Manufacturers. 

ae Sear Milwaukee, Wis., Auditorium, Fourth Annual Show, 


Milwaukee Automobile Dealers’ Association. 
Jam. 157 t.  etics Philadelphia, Annual Show, First and Third Regiment 
Armories, Philadelphia Automobile Trade Associa- 


tion. 

Jon.>. 198 si CS New York City, Madison Square Garden, Twelfth An- 
nual Show, Commercial Division, Automobile Board 
of Trade. 

Jans MBBS . thc Toledo, O., Annual Show, Terminal Building, Toledo 
Automobile Dealers’ Association. 

oe Rochester, N. Y., Annual Show, State Armory, Roches- 
ter Automobile Dealers’ Association. 

i. ae Detroit, Mich., Wayne Gardens, Eleventh Annual Show, 
Detroit Automobile Dealers’ Association. 

Jam. BBB vice ievkine Providence, R. I., Providence State Armory, Rhode Isl- 


and Licensed Automobile Dealers’ Association, Auto- 
mobile and Accessories Show. 

Jam. -BBBR ses ccinek Dubuque, Iowa, Annual Show 
Dealers’ Association. 

Jan. 27-Feb. i0..°.. Chicago Coliseum, Eleventh Annual Automobile Show, 
under the auspices of the National Association of 
Automobile Manufacturers. Pleasure cars, first week. 
Commercial vehicles, second week. 

Jan. 27-Feb. 10.... Pittsburgh, Pa., Sixth Annual Show, Automobile Deal- 


Dubuqué Automobile 


ers’ Association of Pittsburgh, Inc. Pleasure cars, 
first week. Commercial vehicles, second week, 

Jan. 29-Feb. 3..... er na Pa., 13th Regiment Armory, Second Annual 
_ Show. 

Pob. 8 is bbs cvaees Washington, D. C., Annual Show, Convention Hall. 

Cab. BaBi ssc pscvss Montreal, Canada, National Show, Drill Hall, Automo- 
bile Club of Canada. 

Oe ee Harrisburg, Pa., Third Annual Show, Arena. 

Ca es occ waveus Buffalo, N. Y., Convention Hall, George C. Fehrman. 

Dabs SP Sis sa St. Louis, Mo., Coliseum, Annual Show, Pleasure cars 
first week. Commercial vehicles, second week. : 

PUR... Weeiv boca £0 Atlanta, Ga., Auditorium-Armory, Atlanta Automobile 
and Accessory Dealers’ Association. 

Feb. 12-17......++. Ottawa, Ont., Howick Hall, Annual Show, Ottawa 
Valley Motor Car Association. : nee 

Feb. 12-17..5....% Kansas City, Mo., Annual Show, Combined Association 


of Motor Car Dealers. 


Fob, 13-070. 4s 0005 Troy, N. Y., Second Annual Show, State Armory, Troy 
Automobile Dealers. 

Feb. 12-19......... a O., Third Annual Show, Dayton Automobile 

ub. 

Feb. 14-17.....6...3 Grand Rapids, Mich., Third Annual Show. 

Feb. 17-24......... Pittsburgh, Pa., Second Annual Show, Exposition bidg.. 
Pittsburgh Auto Show’ Association, Inc. 

Peb. 17-24... .3.00. Newark, N. J., Fifth Annual Automobile Show, New 
Jersey Automobile Exhibition Company, First Regi- 
ment Armory. 

Seb. 17-36. 06.0652 0 Minneapolis, Minn., National Guard Avene, and Coli- 
seum, Annual Automobile Show, Minneapolis Automo- 
bile Show Association. 

Feb. 19-24......... Omaha, Neb., Seventh Annual Show, Auditorium, 
Omaha Automobile Show Association. 

Pt BPsBA sands ce Hartford, Conn., Annual Show, Automobile Club of 
Hartford, State Armory. 

Feb: 19-24.....26.5 Cincinnati, O., Annual Show, Music Hall, Cincinnati 
Automobile Dealers’ Association. 

Feb. 20-24........ Binghamton, N. Y.,° State Armory, Third Annual 
Show, Automobile Dealérs’ Association. 

Feb. 20-28........ .Baltimore, Md., Annual Show, Baltimore Automobile 
Dealers’ Association. 

Feb. 21-24......00 Louisville, Ky., Fifth Annual Show, First Regiment 
Armory, Louisville Automobile Dealers’ Association. 

Feb. 21-28......... Toronto, Ont., Annual Show, The Armouries, Toronto 
Automobile Trade Association. } 

Feb. 24-March 2.... Brooklyn, N. Y., Twenty-third Regiment Armory; 
Annual Show, Brooklyn Motor Vehicle Dealers 
Association. 

Feb. 26-Mar. 2.....Elmira, N. Y., Second Annual Show, Elmira Automo- 
bile Club. 

Feb. 26-Mar. 2..... Paterson, N. J., Annual Show, Fifth Regt. Armory, 


Paterson Automobile Trade Association. 


Feb. 26-Mar. 3..... Quincy, Ill., Highland Park Stone Pavilion. Annual 
Mississippi Valley Show, Quincy Auto Club. 

Feb. 28-Mar. 2....Davenport, Iowa, Annual Show, Davenport Automobile 

: sociation. 

March 2-9......... Boston, Mass., Tenth Annual Show, Boston Automobile 
Dealers’ Association, Inc. 

March 4-9......... Denver, Col., Auditorium, Annual Show. 

March 4-9......... Denver, Col, Annual Show, Auditorium, Motor Field. 

March 6-9... .....Tiffin, O., Second Annual Show, The Advertiser. 

March 12-16....... Syracuse, N. Y., Fourth Annual Show, State Armory, 
Syracuse Automobile Dealers’ Association. : 

Meetings, Etc. 

Jost: Dic iin csbinie's 36 New York City, Waldorf-Astoria, Annual Meeting of 
the Motor and Accessory Manufacturers, Inc. 

Jems: » 18-19..63 os 00 New York City, Madison Square Garden, Annual Meet- 


ing Society Automobile Engineers. 
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Republic Sustains Staggard Patent 


department of automobiling with regard to tires was 

handed down Saturday by Judge Hazel of the United 
States Circuit Court in the suit of the Republic Rubber Com- 
pany against Morgan & Wright. In a long opinion the court up- 
holds the Republic company’s contention that Morgan & Wright 
has infringed the Mell patent relating to anti-skid treads. 

The court authorizes an injunction and accounting but does 
not tax the costs of the proceedings. 

The next step in the litigation is for the attorneys for the 
<omplainant to frame a decree in accordance with the opinion of 
Judge Hazel and when such a decree is signed providing for in- 
junction, hearings before one of the United States Commis- 
sioners may be held to determine the amount of damages. 

On the other hand, the present status of the case may not be 
permanent, as the decision of the circuit court is not final. The 
case may be appealed after all the other means for obtaining a 
rehearing and review of the matter have been exhausted in the 
lower court. Then the case would go to the United States Cir- 
cuit Court of Appeals, which, in all but a very small number of 
patent cases, is the court of last resort. The Supreme Court 
occasionally takes jurisdiction of an isolated patent case on writ 
of certiorari, but the probabilities are slight that such a case will 
ever reach that tribunal. 

It was announced by the United States Tire Company, of 
which the Morgan & Wright company is a constituent part, that 
the case would be taken to the United States Circuit Court of 
Appeals in due course. 

The interlocutory decree will be filed in the immediate future, 
probably this week, and it is quite likely that further action 
against other tire-makers will be started. 

The matter has been in the hands of Judge Hazel since Octo- 
ber 17 and its filing just before the abolishment of the United 
States Circuit Court came as a big surprise to motordom gen- 
erally. 

It is probable that the matter cannot be fully adjudicated within 
a year. 

The full text of the decision follows: 


()" of the most important decisions ever reached in the 


IN THE CIRCUIT COURT OF THE UNITED STATES, 
SOUTHERN DISTRICT OF NEW YORK: 


REPUBLIC RUBBER COMPANY VS. 
MORGAN & WRIGHT. 
HAZEL, J. 


This, an action in equity charging infringement by defendant 
of Letters Patent 898,907, issued to Tod J. Mell, Sept. 15, 1908, 
tor improvement of pneumatic rubber tires for vehicle wheels. 
The patent refers to the tread surface of pneumatic rubber tires, 
which may be used on single tires or on tires having inflatable 
tubes. The object of patentee was to give the tire a superior 
road gripping quality, to reduce to a minimum the side skidding 
tendencies under varying load and road conditions, and also to 
make it durable and puncture-proof. The bill also avers in- 
fringement of the trade mark “Staggard” and unfair competi- 
tion, in support of which allegations evidence is contained in the 
record; but such allegations of claim 3 have been dropped and 
complainant rests his case upon the alleged infringement of claim 
1 only, which reads: “A tire for vehicle wheels provided with 
outwardly projecting, circumferentially arranged, elongated studs, 
each having inwardly diverging walls, a flat outer surface and a 
relatively large base, substantially as described.” The claim is 
fairly descriptive of studs on the periphery of the tire in that they 
are (1) outwardly projecting, (2) circumferentially arranged, (3) 


elongated (4) with inwardly diverging walls, (5) a flat outward 
surface, (6) a relatively large base. 

The studs are moulded integral with the body of the tire and 
placed in series around its surface. They have rounded ends with 
flat outward surfaces and divergent side walls and they break 
joints with the adjacent studs. They are arranged in zig-zag form 
across the tread surface of the tire. The specification says the 
spaces between adjacent studs are “outwardly diverging—the bet- 
ter to clear the structure from mud and foreign matter that 
otherwise might accumulate and be compressed between said 
studs thereby impairing their usefulness as anti-skidding con- 
trivances.” It is evident that said tire is intended for use on 
automobiles as distinguished from bicycles and motor-cycles, 
though the patent contains no limitations. The defendant con- 
tends that the patent is invalid; or if valid, that it must be limited 
to exclude defendant’s tire from its scope and generally denies 
infringement. Many prior patents for bicycle tires are in evi- 
dence, and defendant claims that by such patents and publica- 
tions it is shown that studs or projections on the outer surface 
of the tire, substantially similar in construction and appearance 
to complainant’s tire, and which operated in the same way, were 
old at the date of the invention; and that by applying ordinary 
skill the patentee simply changed their appearance and dimen- 
sions slightly to strengthen them so as to adapt them to the use 
of the automobile. 

It must be conceded that in view of the prior art, the claim in 
suit is not broad and any rights to equivalents are correspondingly 
meager; but, nevertheless, I think the alterations made in the 
studs are not without patentable merit. In strengthening them 
and imparting to them distinctive characteristics the patentee has 
appreciably lessened the danger of forward and side skidding in 
automobiles. Users of high-power automobiles quickly recog- 
nized such characteristics and the advantages derived from their 
use, as is evidenced by the popular approval, by the larger sales, 
and by the displacement of other tires and devices used for simi- 
lar purposes. This is an important factor bearing on the ques- 
tion of patentability. Krementz vs. Cottle, 148 U. S. 556. This 
is a case in which it is not easy to decide that the patent in liti- 
gation is invalid or anticipated by antecedent art. Although 
utility is not an absolute test of validity (McClain vs. Ortmayer. 
141 U. S. 419) it must nevertheless be considered in this case 
in the determination of the question. The sudden dangers from 
side skidding of automobiles on wet or muddy roads was some- 
thing to be feared and dreaded. Dealers in tires made early and 
repeated efforts to minimize this evil. Their efforts in this direc- 
tion continued for 10 years unabated. It is shown that there have 
been many attempts in recent years prior to the patent in suit to 
adapt bicycle tires having anti-skidding studs or corrugations to 
automobiles to reduce the tendency to skid, and that such efforts 
failed to achieve the desired success. In testifying to the merits 
a number of witnesses have sworn that the Mell tire is more effi- 
cient in preventing skidding on different kinds of muddy or dry 
pavements and roads than any other tire known to the trade: 
that experience with former kinds and styles of non-skid has 
demonstrated that they are only efficient for a few hundred miles. 
while the efficiency of the Mell tire extends to 2,500 or 3,000 

To anticipate the patent the defendant relies on the expired 
Healy British patent, 20,544, and United States patent to Bailey, 
588,724,- dated August 24, 1807, for bicycle tires. The Healy 
tire concededly has never been used as an automobile tire save 
that the witness Mell tested it and used it experimentally before 
he conceived his invention. There is a resemblance between it 
and the complainant’s tire, but the differences in the configuration 
of the studs on the periphery of the tire, though slight, are sub- 
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stantial. In the Healy structure there are three rows of elon- 
gated studs or ridges on the surface of the tire arranged longi- 
tudinally, each row breaking joints, as in the complainant’s tire, 
with those of the adjacent row. All the studs are of the same 
form and dimensions, but instead of being rectangular and flat- 
tened at the top, as are the complainant’s, they are rounded with 
pointed ends. The distinguishing features, though few, are, I 
think, clearly defined. 

Prior to the present invention the inventor made a rubber tire 
to correspond to the Healy drawing and specification, and en- 
larged it for use on an automobile. The proofs show that the 
tread proved unsatisfactory as an anti-skid device, in that the 
studs after a run of 200 miles had an eroded and warped ap- 
pearance, indicating that they retained little resistance to side 
skidding. He then designed the elongated studs specified in the 
claim in controversy. In the Bailey patent is described a series of 
frustro conical teeth located on the surface of the tire, “the 
bases of which are preferably tangent to each other.” The teeth 
are made to “flex and bend freely laterally” under the weight of 
the bicycle and rider. It is the defendant’s contention that the 
Bailey tread as described has the essential features of the Mell 
invention and accordingly anticipates it. But I do not think so. 
[t is true the Bailey studs or teeth at their top are flattened and 
a trifle elliptical and the side walls tapered to enlarge the base; 
yet they have not the elongation with rounded ends of the com- 
plainant’s studs, and without that they are unable to get the 
necessary grip on the road or pavement to reduce the skidding 
movement of automobiles. 

The gripping capacity of studs was the desideratum of the 
complainant’s invention and this characteristic is absent in the 
Healy and Bailey patents. Other antecedent patents in evidence 
claimed to anticipate have been examined by me and it is not 
believed that they have material relevancy. In the main their 
tread surfaces were inefficient to prevent the side skidding be- 
cause the studs possessed straight side walls and angular edges 
instead of divergent and rounded. It is true that a wide depar- 
ture in the configuration of the studs from the prior art has not 
been made, and the solution by the patentee of the problem be- 
fore him perhaps was not fraught with greatest difficulty; but, 
nevertheless, that improvement was made, by the exercise of 
inventive faculty, in tires of this class is satisfactorily proven. 
That some of the elements of claim 1 are old'and found in one 
or more prior rubber tires is unimportant in view of the fact 
that such elements have never before been assembled in the same 
way and caused to co-act so as to produce a new and useful re- 
sult. The objection by the defendant that patentee aggregated 
old elements is without force as in their combination he caused 
them to perform something more than their special functions— 
he combined such elements to perform a new, useful and valu- 
able result. The defendant contends that if there is a patentable 
feature it resides in the method by which the base of the studs 
is widened and in the fillet which co-operates to prevent elas- 
ticity of the studs, and as such features are not specifically in- 
cluded in the claim they cannot be added thereto. It is true 
enough that the patentee must be bound by the terms of his 
claims and can claim nothing which is not fairly embraced 
within its language; but such features are parts of the specifica- 
tions and are thought to be mere details contributing to the 
manner in which the base is enlarged and the studs strengthened. 

Aside from this, the combination of elements specified in the 
claim is descriptive of the invention and, of course, it was neces- 
sary to include the structural details. But to read the fillet into 
the claim, if it were necessary to do so to save the patent from 
invalidity, would not, it is thought, do violence to the patent law, 
although it would be different if the purpose were to read some- 
thing into the claim not contained therein by reasonable con- 
struction, to avoid anticipation or escape infringement. 

The defendant also contends that to elongate the studs, to 
round the ends and taper the walls were obvious things to do, 
and did not involve the exercise of inventive thought, but, as 
heretofore indicated, I am convinced to the contrary. The great 
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weight and speed of automobiles prevented using anti-skid tires 
specially designed for bicycles and ordinary vehicles. The prob- 
lem presented to dealers in tires for automobiles was not one 
which the manufacturer of bicycle tires, with the prior art 
before him, could have solved and the alterations and modifica- 
tions made ‘by Mell were due to his inventive skill. 

The defendant further contends that its tire is essentially dif- 
ferent from the complainant’s and that no confusion as between 
the two results to the trade. 

To the eye, it is true, the tires look different; nevertheless, the 
studded treads of complainant’s tire are appropriated by the de- 
fendants whose studs are alike in appearance, style and dimen- 
sions. They are arranged in rows around the outer surface and 
are longer than their width and rounded at the ends, with their 
tops flattened and their sides tapered, with enlarged bases. They 
are arranged obliquely, differing in that respect from com- 
plainant’s; they extend around the periphery of the tire and by 
such use and configuration substantially the same result is 
achieved. The oblique arrangement, though perhaps more effi- 
cient, does not avoid the claim. Nor is it avoided by the use of 
a tread like that of the Heinemann British patent 2,260, as such 
use also embodies the specific elements of the claim which is’ the 
substance of the controversy. 

Such being the conclusion reached, it follows that claim 1 of 
the patent in suit is valid and infringed by defendant. 

Complainant may have a decree for injunction and an account- 
ing, but without costs. 


Chauffeur Defined Under Callan Law 


New York City, Jan. 2—The question of what constitutes a 
chauffeur is one that has bothered automobilists ever since the 
Callan law went into effect nearly 2 years ago.' Recently a 
shipping clerk for one of the automobile companies was ar- 
rested for driving a car without a license. When brought before 
the magistrate he was released on the ground that it was not 
necessary for him to have a chauffeur’s license, as he was not a 
chauffeur. Charles Thaddeus Terry, who practically framed 
the Callan law, states that the provision of the statute is that 
the term chauffeur shall mean any person operating or driving a 
motor vehicle as an employee, or for hire. It is to be borne in 
mind that no one other than the chauffeur, as so defined, is 
obliged to have an operating license. As so defined, the chauf- 
feur is one who is paid wages or compensation for operating an 
automobile; it does not include one who is paid wages as a 
bookkeeper or as a salesman or as a mechanic, who, on some 
rare occasion, is induced to drop his regular employment in order 
to drive a motor vehicle on some particular errand. Such a per- 
son is paid his wages or compensation for keeping books or for 
acting as mechanic or for performing services as a salesman and 
does not “operate a motor vehicle for hire,” in the language of 
the statute. In other words, if a man is paid for operating a 
motor vehicle he is a chauffeur and must be licensed. If he is 
hired and paid for doing something else, and operates an auto- 
mobile only occasionally and as a matter of kindness or cour- 
tesy, or out of an obliging disposition for his employer, he does 
not require a chauffeur’s license because he does not come within 
the definition provided by the statute. 





Rehearing Denied for Battery Case 


When the motion on the part of the Gould Storage Battery 
Company for a rehearing of its suit against the Electric Storage 
Battery Company was denied by the United States Circuit Court 
of Appeals last week, the litigation involving the machine used 
to manufacture lead plates came to an end as far as that court 
is concerned. 

Despite the fact that the subject matter of the suit is a patent, 
as outlined in THe Avutomosice recently, it may be possible to 
carry the case to the Supreme Court as the matter at issue is 
the conveyance of the patent rather than the patent itself. 
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General view of the Importers’ Salon, showing the exhibits in the alcoves under the galleries 


Importers’ Automobile Salon, which opened at the Hotel 

Astor on Tuesday. The grand ballroom of the hotel, 
which is decorated throughout in gold, has been tastefully ar- 
ranged, the cars being distributed about the sides of the room, 
while in the center a clear space has been left free in which 
visitors may promenade and inspect the cars. There are two 
balconies which are also open to the spectators who may wish 
to secure a general view of the exhibits. 

The cars have also been distributed about the alcoves which 
surround the ballroom so that all the available space has been 
taken up without the slightest appearance of crowding. Many 
ladies have already taken advantage of the exhibit to inspect the 
newest types of cars and the magnificent upholstery and fittings 
of the town cars prove to be of great interest to the fair visitors. 

Business prospects for the show are good. Those attracted to 
an exhibition of this nature are generally people of discriminat- 
ing taste who have the intention of purchasing where their tastes 
are met by some product of the engine or body-builder’s art. 
Interest was especially displayed in the new types of valves and 
in the valveless motors which have been exhibited abroad for 
some time, but which have been first exhibited to the American 
public at this Salon. 

The exhibitors at the Salon, with the names of the cars they are 
showing, follow: Benz Auto Import Company, Benz; Ducasse 
& Company, Darracq, Charron; Paul Lacroix Automobile Com- 
pany. Renault, Daimler, Itala, Zedel, Clement-Bayard; De Dion 
Bouton American branch, De Dion; F. I. A. T. Company, Fiat; 
J. M. Quinby & Company, Isotta-Fraschini; Mercedes Auto Im- 
port Company, Mercedes; Metallurgique Motor Company, 
Metallurgique; Minerva Motors Company, Minerva; Napier 
Automobile Company, Napier; Panhard & Levassor, Panhard; 


B EAUTY of design and embellishment is the keynote of the 


Piccard-Pictet, Pic-Pic; Renault Freres, Renault; T. E. Adams 
Company, Lancia, S. P. A. 

One car which attracted special attention is an enclosed body 
of a pronounced colonial style mounted on a 60-horsepower 
Metallurgique chassis. In size and design it looks for all the 
world as though it had been taken from one of the old state 
coaches in which our Presidents in the early days of the Re 
public rode through the streets of Washington on their way to 
their inauguration. Colonial styles have been carried out in 
every detail, including lamps and tool box. The interior of 
inlaid San Domingo mahogany and white hollywood produces 
a very rich effect. 

The highest powered chassis at the Salon is an Isotta-Fras- 
chini which is rated at 100-120 horsepower and is said to be the 
highest-powered stock car in the world. It has six brakes, one 
on each road wheel and two on the jack shaft, the latter being 
water-cooled. A novel feature on this car is the double drop 
frame which makes it possible to swing the body low without 
reducing the clearance. 

There are four different makes at the Salon which are show- 
ing cars driven by Silent-Knight motors. These are the English 
Daimler, Minerva, Panhard and Mercedes. In the last named a 
new oiling system has been incorporated which is receiving 
favorable comment. Rotary valve motors, which are entirely 
new in this country, are shown in the Darracq and Itala cars. 
The use of worm drives on the Minerva and English Daimler 
cars proved to be a real surprise, for no advance information 
regarding this feature had been given out by the exhibitors in 
question. 

Following is a description of each of the exhibits in the Salon: 

Benz—Two chassis types of this make are on display at 
the Salon, but there are several of each size equipped with a 
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variety of body styles. The two chassis shown are the stock 
30 and 50-horsepower cars. The big car is approximately 5 x 6 
inches in its cylinder measurements and varies only slightly 
from the model of this size put out last year. It*is equipped 
with tires 36 x 5 all around. On this chassis are fitted a Brewster 
limousine and a-semi-closed body and a Quinby torpedo in royal 
coronation purple with gold stripings and gold-plated bright 
work. In the 30-horsepower chassis two bodies are shown, one 
a Brewster limousine and the other a Quinby limousine in the 
same startling color design as was used on the other Quinby 
body. Besides these cars a stripped and polished chassis of the 
30-horsepower model is displayed. 

Charron—The Charron exhibit consists of three models, a 
30-horsepower landaulet, 22-horsepower limousine and a I5- 
horsepower town car. The first of these has an engine the cylin- 
der measurements of which are 110 x 150 mm., or 4 5-16 x 5 7-8 
inches. The second has a monoblock motor 3 3-4 x 5 1-8 inches 
and the smallest powered car also has a monoblock motor 3 5-32 
x 4 3-4 inches. The two larger models have Bosch dual ignition 
and the town car chassis has Bosch magneto of the D. U. type. 
All the cars have the new carbureter adopted recently by the 
Charron company, and while chains are used in some of the large 
models, the drive system of the show automobiles is by cardan 
shaft. 

Clement-Bayard—Two low-powered six-cylinder chassis 
are shown of this make, one being rated at 15-20 horsepower and 
the other at 20-30 horsepower. The mechanical features are 
twin cylinders in one casting, automatic carbureter, radiator on 
dash, three-speed gearset and final drive by propeller shaft. 
Accessibility is emphasized in the construction of the Clement- 
Bayard cars. ; 

Daimler—Two chassis types are included in the Daimler 
Salon display. First is a six-cylinder Knight car fitted with a 
foredoor touring body. The engine of this car is rated at 38 
horsepower, but develops considerable more power on the brake 
test. 
The lubrication system is the chief feature of this make aside 
from the fact that all its models are fitted with Knight engines. 


The other car is a 25-horsepower car with landaulet body. © 


Looking across the grand ball room at the Hotel Astor, showing details of the palatial setting of the Importers’ Salon 
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This consists of the automatic device for varying the dip of the 
troughs to correspond with the opening and closing of the 
throttle. All-Daimler cars are fitted with worm drive. 

Darracq—Only one model of this make is shown at the 
Salon. It is a 16-25-horsepower car equipped with the Henriod 
rotating-sleeve motor which has caused something of a sensa- 
tion in France this year. The Henriod principle differs materially 
from the Knight idea. The cylindrical distributing sleeve is 
placed on the side of the cylinders, somewhat below the top of 
the piston stroke to avoid the excessive heat that has proved an 
obstacle in other engines of the rotating type. The sleeve is 
actuated by half-time gearing from the crankshaft. It does not 
come into actual contact with the surface of the casing and is 
carried at each end by ball bearings. The rear axle contains a 
new feature in that the old level gears have been supplanted 
by a worm drive. The water pump and fan have been aban- 
doned. 

De Dion Bouton—One of the largest exhibits at the Salon 
is the display of this make of automobiles. There are eight 
models displayed, either as complete cars or as stripped chassis. 
The largest car shown is one equipped with an eight-cylinder 
motor 120 x 130 mm., rated at 100 horsepower. The wheelbase 
is 142 inches. A 30-horsepower chassis of the eight-cylinder 
type and one equipped with an inside drive landaulet body; a 
40-horsepower, four-cylinder touring car; a 20-horsepower tour- 
ing car; a 20-horsepower limousine, and a chassis and five-pas- 
senger touring car of 10 horsepower each complete the exhibit. 
The body work on all the cars where bodies are shown is done 
in cloth and is somewhat more luxurious than that of last year’s 
line. : 

Fiat—The Fiat display consists of two complete cars and 
two polished chassis. The cars are fitted with landaulet and 
limousine bodies and are rated at 20 horsepower, using the chas- 
sis described as 15 horsepower in Europe. There are no note- 


worthy mechanical changes in this type of chassis. The stripped 
cars are one six-clinder 38 horsepower and one four-cylinder car 
of 55 horsepower. A two-stage carbureter with throttle and mix- 
ing chambers separate and a remodelling of the gate change 
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mechanism and side brake gear are features of the larger models. 

Isotta Fraschini—Two distinct types are shown in this ex- 
hibit. The leader of the line is the giant 120-horsepower chassis. 
This car has an engine the cylinders of which measure 5.12 x 7.9 
inches. A feature of this model is the fact that it has six brakes, 
two of which are on the front wheels and are operated by 
emergency lever; two on the jackshaft, water-cooled, and two on 
the driving wheels. The other chassis type is rated at 35 horse- 
power and has front wheel brakes in addition to those installed 
on the rear wheels. This engine is also of the long-stroke 
variety, the cylinders measuring 3.94 x 5.5 inches. One complete 
car is also on exhibition to show the latest things in body de- 
sign. The wheelbase of the smaller cars 124 inches. The 
big car is chain driven. 

Itala—Two artistic limousines are shown as the represen- 
tatives of this line at the Salon. The first is fitted to a chassis 
rated at 18-24 horsepower and the second on one of 25-35 rating. 
The larger car has a new type of engine which has two rotating 
vertical valves of skeleton piston shape serving for the inlet and 
exhaust of the four cylinders. The valves are water-cooled and 
lubricated by pressure and rotate at quarter the speed of the 
engine. The cylinder measurements are 115 x 130 mm. A mul- 
tiple disc clutch, four-speed transmission, propeller shaft with 
two universal joints and a bevel drive are among the other 
features. 

Lancia—One polished chassis and one complete car 
equipped with a cabriolet body constitute the Lancia exhibit at 
the Salon. The car is nominally of 30 horsepower, but its mono- 
bloc motor has four cylinders that measure 100 x 130 mm. and 
it is said that it develops 50 horsepower on: brake test at 1,800 
revolutions. The chief difference between the 1912 and IgII 
model is that the pump and magneto are operated by the same 
gearing and the pump is now situated outside the casing. Last 
year it was inclosed. The body shown was designed by Brewster 
and contains a number of refinements that are new this year. 

Mercedes—One complete car, equipped with a 50-horse- 
power Knight engine and a Kellner body; two stripped chassis, 
one 90 horsepower and the. other a shaft-driven 50-horsepower 
car and a cut-out Knight engine constitute the exhibit of Mer- 
cedes cars. The complete car has a sleeve motor with paired 
cylinders measuring 3 15-16 x 5 1-2 inches. Ignition is by high- 
tension magneto as against low tension in the model of cor- 
responding size that is not fitted with the sleeve motor. The 
wheelbase is 122 1-2 inches. The 50-horsepower chassis shown 
has a motor 4’ 23-32 x 6 5-16 inches, with low-tension ignition 
and a coil spring clutch, whereas the Knight car is equipped with 
a cone clutch. The wheelbase is 135 inches. The big car’s motor 
is 5 1-2x 6 5-16 inches and its wheelbase is 138 7-8 inches. 

Metallurgique—Ever since it was first introduced in Amer- 
ica the Metallurgique has proved to be one of the sensations of 
the imported division, and this year at the Salon the display of 
this make is commensurate with the amount of comment that 
it has attracted. There are six cars and a stripped chassis on 


show. The cars are nominally rated at 20, 30, 40 and 60 horse- - 


power, and all are equipped with the characteristic radiator that 
makes their identification so easy. The construction of the 
Metallurgique seems a trifle lighter this year. Special and stock 
body designs in variety are displayed, including one enclosed body 
designed for touring. and equipped with a profusion of minor 
refinements and improvements. 

Minerva—The full line of models made by the Minerva 
company, including the 16, 26 and 38-horsepower cars are dis- 
played at the Salon. The trio is equipped with the Knight 


motor and all are four-cylinder engines. Bosch dual ignition ~ 


with automatic advance. The two smaller cars are worm driven, 
while the big car drives from the cardan shaft. The two-larger 
models are built in two wheelbase lengths each, depending on 
whether a landaulet body is to be used or not. . The longer model 
in the 26-horsepower chassis is 131 inches, while the longer 
model of the 38 is 134 inches. Two remarkable body types of 
landaulets are shown. 
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Napier—The Napier exhibit consists first of a 15-horse- 
power model of four cylinders fitted with a double cabriolet 
body by Mulliner, fully enclosing the front seat; the top is col- 
lapsible and can be converted into an open touring car with a 
few simple movements: and second, of a 45-horsepower, six- 
cylinder car, fitted with a seven-passenger torpedo touring body 
with double windshields to protect both driver and passengers. 
Deeper and more tilted seats are a feature of both models and 
the doors are both higher and wider than in 1911. The Rudge- 
Whitworth wire wheels are shown again this year. 

Panhard—Six unusual body designs fitted to the regular 
30-horsepower Knight-engined chassis of Panhard & Levassor 
and one stripped chassis of the same type form the exhibit at 
the Panhard stand at the Salon. The engine is of four cylinders 
100 x 140 mm. There have been no radical changes in the con- 
struction of the chassis and the only difference to be noted 
among those exhibited is in the length of wheelbase. In one type 
the wheelbase is 116 inches and in the other it is 124 inches. 
But in the bodies shown there are some notable differences. 
Three remarkable body styles are shown; one a full collapsible 
gunboat landaulet in yellow and black; one collapsible Berline by 
Kellner and a foredoor coupé by Laboudette. 

Piccard-Pictet—This make of automobile was recently in- 
troduced in America and is known by the name of Pic-Pic and 
is shown in two models at the Salon. The leader of the line is 
the 18-22-horsepower car which has four cylinders in pairs, 
lubrication by pump to the main bearings, water pump, Hele- 
Shaw clutch and two universal joints, one at each end of the 
propeller shaft. The 22-30 model has a sleeve-valve motor 
manufactured under the Argyll patent and similar to the type 
used by that company. 

Renault—The display of Renault cars will be very com- 
plete, consisting of the following: Double Berline limousine by 
Kellner on the regular 30-40 chassis; special limousine by La- 
boudette, finished in light green silk and mahogany, also on a 
30-40 chassis ; landaulet-limousine by Muhlbacher on same type of 
chassis; Kellner limousine in inlaid mahogany; coupé on a 12-16 
chassis and three polished chassis showing the mechanical work- 
ing of the 35-45, 18-24. and 30-40 models. In addition to the 
above, a complete 12-16 car, equipped with landaulet body and an 
18-24 similarly fitted will be displayed. The Renault cars of 
1912 differ only in minor details from foregoing types. 

S. P. AA single example of this type of automobile is 
shown at the Salon. It is a chassis rated at 16-20 horsepower 
with four cylinders monoblock. The engine is enclosed with a 
flush plate and is mounted on the main frame. A throttle ad- 
justment on the dash and an accelerator pedal take the place of 
the usual levers on the steering wheel. Forced lubrication by 
pump through the hollow crankshaft, pump circulation, four 
speeds with direct drive on high and inclosed propeller shaft are 
other features of this model. 

Zedel—Another comparative stranger to American eyes is 
the Zedel, a car that has attained quite a vogue abroad. At the 
Salon two coupés are displayed. One of the improvements to be 
noted in this car is the work in the starting crank which allows 
the- handle to engage with the end of the crankshaft without 
necessitating pushing it into engagement. The float chamber 
of the carbureter is placed low down, while the mixing chamber 
is located over the cylinder. The car is rated at 14 horsepower. 
but is said to develop over 20. 





Bicyclists Fix on Banquet Date 


Modern and old, time bicyclists, from the ranks of whom 
came a material portion of the present day automobile force, 
will hold a banquet during the metropolitan show .season. The 
function will be staged at the Earlington, on January 10, and 
preparations are being made to receive a representative atten- 
dance. The Motorcycle Dealers’ Association, United Cyclists 
and allied organizations and the National Association of Cycle 
Jobbers have affiliated to make the event a success. 
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S.A.E.’s Show Season Activities 


T THE NEXT MEETING @f the Metropolitan Section of 
A the Society of Automobile Engineers Charles Y. Knight 
will present a paper on the history and development of 

the slide valve internal combustion engine. 

The second report of the Sheet Metdls Division of the Stand- 
ards Committee has just been completed. The report is con- 
fined to non-ferrous, principally copper alloys for sheets, rods 
and tubes. The specifications are followed by notes for the use 
of engineers in calculations requiring approximate knowledge 
on tensile strength and elongation. The specifications include 
standard sheet brass, low brass, brazing brass, free cutting brass, 
commercial bronze, gilding metal, phosphor bronze, copper sheets 
and strips, brass rods for cold heading, free cutting brass rod, 
tobin bronze. 

The Society will hold its next national meeting at Madison 
Square Garden, January 18-20. On Monday, January 8, the 
Springs Division of the Standards Division of the Standards 
Committee of the Society of Automobile Engineers will hold a 
meeting at 1451 Broadway. 

On the evening of Tuesday, January 9, members of the Society 
will visit the Automobile Club of America, at the invitation 
of the Entertainment Committee of the Club, to hear presented a 
paper by Professor F. R. Hutton, Chairman of the Technical 
Committee of the Club, on carbureters, and an address by 
Charles H. Manly on his hydraulic system of transmission for 
commercial motor cars. 

On Wednesday, January 10, at 9 o’clock a. m., a special ad- 
visory committee will hold a meeting at the S. A. E. New York 
office to discuss the subject of electric lighting for automobiles. 
The committee has practically decided on standard voltage and 
bases for incandescent bulbs, and has under consideration the 
following subjects: Output in volts and amperes; speed at this 
output; size of battery to be used; size of lamps for headlights 
and other lights; distance from base to center of generation 
shaft; base dimensions of generator; sizes of wire; type of in- 
sulation; connectors for lamps. 

The Council of the Society will meet at the office of the 
Society on Wednesday, January 10, at 2 o’clock p. m., and the 
Standards Committee will meet at the same place on Tuesday, 
January 16, at 10 o’clock a. m. 

The nominating committee of the Society of Automobile 
Engineers has selected the following ticket for 1912:. H. F. 
Donaldson, president; H. W. Alden and Harold L. Pope, vice- 
presidents; Hermann F. Cuntz, treasurer. Members of council: 
A. L. Riker, Charles B. Whittlesey, A. B. Cumner and Henry 
Séuther. This ticket will be presented to the society at its 
annual session, January 18-20. 

The 1912 annual S. A. E. dinner will be held on the evening 
of January 19, in the Belvedere Room of the Hotel Astor. The 
committee in charge is H. M. Swetland (chairman), Hermann 
F. Cuntz, Thomas J. Fay, Howard E. Coffin, F. J. Newman, 
Coker F. Clarkson, secretary. At this dinner, the most impor- 
tant social function of the automobile engineers’ year, brevity of 
speech will rule. A short address of welcome to the incoming 
president of the Society and accounts of the first formal S. A. E. 
European visit will be made. 

During the second week of the show at Madison Square Gar- 
den the Society will exhibit materials and parts demonstrating 
concretely the nature and extent of its standardization work. 
The following firms will furnish articles for the S. A. E. ex- 
hibit: Spicer Manufacturing Company; General Electric Com- 
pany; J. N. Lapointe Company; Motch & Merryweather Ma- 
chinery Company: B. F. Goodrich Company; Hartford Rubber 


Works Company; Detroit Seamless Steel Tubes Company; 
Hobbs Mfg. Company (Lock Washer Department) ; Rajah Spark 
Plug Company; Champion Ignition Company; C. F. Splitdorf 
Company; R. E. Hardy Company; Bosch Magneto Company; 
Pittsfield Spark Coil Company; Clark Bros. Bolt Company; 
Hartford Machine Screw Company; Lamson & Sessions Com- 
pany; Phineas Jones & Company; Archibald Wheel Company; 
Kelsey Wheel Company; Virginia & North Carolina Wheel 
Company; Crane & MacMahon; Schwarz Wheel Company; 
Henry Souther Engineering Company. Mr. Joseph A. Anglada 
will be in charge of the exhibit. 


Show Season Program 


E program for New York’s show season, so far as it has 
been formulated, is as follows: 

January 2—Opening of the Importers’ Salon at the Hotel 
Astor. 

January 3.—Presentation of the Glidden Trophy at Rector’s. 

January 6.—Opening of Twelfth Annual Automobile Show at 
Madison Square Garden under auspices of the Automobile Board 
of Trade. 

January 8—Meeting of directors of Automobile Board of 
Trade. Meeting of Springs Division, S. A. E. Standards Com- 
mittee, at 9 a. m., headquarters. ; 

January 9.—Annual meeting of the Automobile Board of 
Trade at headquarters. Meeting of the Executive Committee 
of the American Automobile Association at headquarters. Meet- 
ing of Executive Committee Motor and Accessories Manufac- 
turers at 10 a. m. at headquarters. Meeting of directors Motor 
and Accessories Manufacturers at 11 a.m. (Banquet Committee 
follows directors’ meeting.) Contest Committee N. A. A. M. 
meets at headquarters. Meeting and lecture S. A. E. at the 
Automobile Club of America. Meeting of Iron and Steel Di- 
vision Standards Committee, S. A. E., at headquarters. Meeting 
of Miscellaneous Division, Standards Committee, S. A. E., at 
headquarters. Big Village Motor Boosters’ dinner at Breslin, 
II p. m. 

January 10.—Opening N. A. A. M. show at Grand Central 
Palace. Closing of Importers’ Salon at Hotel Astor. Banquet 
of importers at Hotel Astor. Meeting of Touring Board of 
A. A. A. at headquarters. Meeting of Special Advisory Com- 
mittee S. A. E. on Electric Lighting. Regular meeting S. A. E. 
Council at 10 a. m. Annual meeting M. and A. M. at Waldorf, 
10:30 a. m. 

January 11.—Annual banquet M. and A. M. at Waldorf, 7 p. m. 
Directors meeting N. A. A. M.,9 a. m. Annual meeting N. A. 
A. M., 10 a. m., headquarters. Meeting of Legislative Board 
A. A. A. at headquarters 

January 12.—Meeting of Good Roads Board, A. A. A., head- 
quarters. Meeting of Metals Division S. A. E., Charles Y. 
Knight, chief speaker, Engineering Building. Meeting of di- 
rectors M. and A. M., 11 a. m. at headquarters. 

January 13.—Closing pleasure vehicle week at Madison Square 
Garden. 

January 15.—Opening truck week at Madison Square Garden. 
Meeting of Finance Committee, M. and A. M., 10:30 a. m., head- 
quarters. 

January 16.—Meeting Standards Committee, S. A. E. 

January 18-20.—Annual meeting S. A. E. at Madison Square 
Garden 

January 19.—Annual banquet S. A. E. at Hotel Astor, 7 p. m. 
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Four Hundred Cars at Buffalo Show 


UFFALO, N. Y., Jan. 1—Fully four hundred various 
B models of motor cars and automobiles representing an 
aggregate total investment of one million dollars is the 
total outlay of the Tenth Annual Automobile Show which opened 
here in the Seventy-fourth Regiment Armory, Niagara and Con- 
necticut streets, on Saturday evening, December 30, under the aus- 
pices of the Automobile Trade Association. The four hundred 
models are housed in the drill room of the Armory, which com- 
prises 66,000 square feet of floor space and which is 23,000 feet 
larger in area than the Madison Square Garden in New York City. 
The drillroom in which the show is being held measures 310 feet 
in length and 240 feet in width, giving ample floor space for 
exhibition purposes. The show is the most complete and elabo- 
rate exhibition ever seen in Buffalo, every car exhibited being a 
1912 model. 

Through the main entryway to the vast drillroom extends the 
brilliantly lighted central aisle of- the exhibition floor, flanked by 
uniform white, foliage-trimmed pillars bearing glittering golden 
standards, upon each of which is displayed the name of the make 
of car allotted to that space. Upon arms extending above each 
standard there are two powerful inverted incandescent lights 
throwing intense light upon the polished surfaces of the myriad 
automobiles artistically grouped by the exhibitors. There are 
two parallel aisles similarly treated extending down either side 
of the armory where accessories, commercial cars and kindred 
exhibits are grouped. There are three beautifully brilliant cross 
aisles in the drillroom beside those at the south and north end of 
the armory. Gilded standards also divide inner boundaries of 
the exhibition spaces. The great, vaulted, steel-trussed roof of 
the armory is artistically treated with green and red streamers 
and the floor of the exhibition space is carpeted in red. The 
decorative scheme was worked out by Albert Hutton, of Buffalo. 

Close inspection of each 1912 model exhibited at the present 
show indicates that the dominant feature is the straight-line, 
fore-door idea. These in roadsters and touring cars are dis- 
played in numerous makes. The 1912 runabouts are revelations. 
In cars carrying coupé tops wonderful designs are exhibited in 
colonial, plain and elaborate styles. The beautiful broughams 
and limousines of 1912 are in a class by themselves, having sur- 
passed in design, construction, commodious appointments and 
artistic detail anything previously shown. 

The list of exhibitors at the Buffalo show and the cars they 
have on exhibit are as follows: Abbott-Detroit, Pope-Hartford, 
and Stevens-Duryea, Co-Operative Motor Car Co., Buffalo; 
American, Babcock Electric, Winton, Ralph E. Brown Motor 
Co., Buffalo; Cadillac, Kane Motor Supply Co., Buffalo; Carter 
Car, Lewis Engel, Jr., Buffalo; Case, J. J. Case Threshing Ma- 
chine Co., Syracuse, N. Y.; Chalmers, Hupmobile, Stearns. 
Mason B. Hatch Co., Buffalo.; Columbia, Maxwell, United 
Motor Buffalo Co., Buffalo; Cole, Baker Bros. Motor Co., Buf- 
falo; Denniston Commercial Car, E. E. Denniston Co., Buffalo; 
De Tamble, Matheson, Union 25, Matheson Automobile Sales 
Co., Buffalo; E-M-F, Studebaker Corporation, Buffalo; Everitt, 
Marathon, Paige-Detroit, Victor Trucks, Warren-Detroit, Pop- 
penberg, Buffalo; Ford, Ford Motor Co., Buffalo; Franklin, 
George Ostendorf, Buffalo; Grabowsky, Buffalo Maintenance 
Co., Buffalo; Havers Six, Sanderson & Burghardt Co., Buffalo; 
Hudson 33, Barrett Motor Car Co., Buffalo; Hupp-Yeats 
Electric, R-C-H, Hupp Corporation, Buffalo; Kissel Kar, Buf- 
falo Kissell Kar Co., Buffalo; Kline Kar, Windsor Motor Car 
Co., Buffalo; Knox, Pullman, Reo, Meyer Motor Car Co., Buf- 
falo; Krit, Krit Motor Car Co., Buffalo; Marion, Harry L’Hom- 
medieu, Buffalo; McFarlan Six, Frontier Motor Car Co., Buf- 


falo; Mitchell, John J. Gibson, Buffalo; National 40, Path- 
finder, Zimmer Motor Vehicle Co., Buffalo; Oakland, Cantaur 
Motor Co., Buffalo; Overland, Overland Buffalo Co., Buffalo; 
Packard, Densmore Co., Buffalo; Peerless, Henry Brunn Auto 
Co., Buffalo; Pierce-Arrow, Pierce-Arrow Sales Co., Buffalo; 
Premier, White Gasoline, Lutz Auto Co., Buffalo; Rauch & Lang 
Electric, U. S. Auto Station, Buffalo; Stoddard-Dayton, J. A. 
Cramer, Buffalo; Thomas Six, E. R. Thomas Motor Car Co.. 
Buffalo; Velie, Dixon Motor Car Co., Buffalo. 

Many persons from surrounding cities are in attendance at 
the Buffalo show, including a delegation of prominent automo- 
bile dealers from Rochester, N. Y., who are getting pointers for 
the show to be held at Rochester January 22-27. A delegation 
of Syracuse automobile men is expected to attend the local show 
later in the week. 

Because of the fact that many automobile manufacturers were 
unable to supply Buffalo dealers with 1912 show models in time 
for the show being held here this week, it has been decided to 
hold a second show in Convention Hall, February 5-10, under 
the direction of George C. Fehrman, who has already begun 
the allotment of space for exhibition purposes. 


Individual Efforts to Supplement Quaker Show 


PHILADELPHIA, Dec. 30.—Individual displays at the showrooms 
of practically every company in the city will form an ‘interesting 
feature of the local show season. Automobile Row, in North 
Broad street, is already putting on gala attire and will present a 
holiday appearance, as will the new automobile section on Market 
street west of Twenty-first street, and the many firms that are 
scattered indiscriminately over a wide area will make their head- 
quarters showrooms for the display of models crowded out of 
the armories through lack of room. 

Some firms, owing to inability to secure adequate display 
space at either of the armories, will be obliged to divide their 
lines, displaying a portion in their armory space the first half of 
the week and a portion in their private showrooms, transferring 
the latter to the armory for the last three days and removing the 
installed exhibit there to their showrooms, so that included in 
the category of individual displays will be included those firms 
that will be represented in either or both of the big armories 
as well. 

Following an established precedent, the seen committee of 
the Philadelphia Automobile Trade Association has designated 
Wednesday evening, January 17, as “society night.” 





News of Other Local Shows 


Omana, Nes., Jan. 1.—Plans are being pushed for the seventh 
annual automobile show of the Omaha Show Association to be 
held February 19 to 24. 

There are thirty-two members in the association and seven 
have in applications for membership, so that thirty-nine com- 
panies will exhibit cars and accessories. 

The commercial vehicle display will be larger than ever be- 
fore, eight firms having already expressed their intention of dis- 
playing cars, and a number more are expected to do so. 

Attanta, Ga., Dec. 30.—Homer George, manager of the At- 
lanta Automobile Show, and his assistants are making progress 
with their plans for the exhibit and have already arranged for 
decorations, a band and for the billing of the territory. 
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Independent Shows 
Will Flourish 


NDER the shadow of Madison Square Garden a small inde- 
pendent automobile show will be held at the same time 
that the show is going on at the Garden itself. The National 
Boat and Motor Company, which is located in a large store on 
the corner of Twenty-seventh street and Madison avenue, is 
busily engaged in renting space to dealers and manufacturers of 
automobiles and accessories who did not secure space at the 
Garden. The idea was conceived by this company after the suc- 
cess which attended the exhibit of motor boats during the recent 
Motor Boat Show at the Garden. Owing to the fact that no 
admission was charged as well as to the interesting exhibit of 
boats and accessories the place was continually crowded. The 
same result is expected during the automobile show. Two con- 
cerns have already contracted for space, namely, the Stewart 
Auto Company, of New York, and the Commercial Truck Com- 
pany of America, whose headquarters are at Philadelphia. The 
former concern will exhibit two Mais truck chassis of 2%4 tons 
capacity, one having a wheelbase of 130 inches and the other of 
132 inches. The Stewart exhibit will also include their automo- 
bile school. The Commercial Truck Company exhibit will con- 
sist of the line of electric trucks made by this concern. Nego- 
tiations are proceeding with several other concerns for space in 
this building. 

The Ford Motor Company, of this city, will hold an informal 
reception for Ford owners in this city during show time. The 
salesroom at 1723 Broadway will be decorated in greens and elec- 
tric lights, while on the floor will be a working chassis model, a 
touring car, runabout, limousine and delivery wagon. 





Inventions Show to Be Held in April 


New Yorx City, Jan. 2—Great interest is now centered in 
the coming Inventions Show, scheduled to be held next April at 
the Grand Central Palace. 

The idea of holding the show was conceived by John B. Far- 
quhar, who has had success in promoting several large exhibi- 
tions of national importance, including the late Florida exposi- 
tion. New York and Buffalo capitalists have joined in creating 
this wonderful exhibition and there promises to be found at the 
Palace, when the doors are open on April 13 next, the most in- 
teresting and instructive assemblage of labor-saving devices, in- 
ventions and modern mechanical appliances the world has ever 
witnessed. 

The space reserved for the Government Loan Exhibit, which 
has proved of such absorbing interest to those who have seen it, 
is on the main floor of the building. By special act of Congress, 
foreign exhibits will be admitted free of duty, which fact in it- 
self promises a fine collection of foreign inventions, which will 
have a chance to be compared with their American rivals. Offices 
have been opened in Ellicott square in Buffalo and at the Grand 
Central Palace in this city. 





-New Automobile Law in Maine 


Avucusta, Me., Jan. 2—The new motor law went into effect this 
week and the office of the Secretary of State has been a busy 
one for some weeks receiving applications for registrations. 
Under the new law the cars are divided into three classes and 
proportionate fees are charged according to horsepower as fol- 
lows: Under 20 horsepower, $5; from 20 to 35 horsepower, $10; 
all above 35 horsepower, $15. Motor trucks or cars used for 
commercial purposes are rated at $10, and this includes traction 
engines or log haulers. Motorcycles are placed at $3. Dealers 
in motorcycles pay $6, and dealers and makers of motor cars 
or trucks pay $25. It costs $2 for a fee to operate a vehicle. 
Maine does better than her sister states in New England for 
instead of limiting non-residents to 10 days she allows them 30 
days. The money will be used for road maintenance. 
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Glidden Trophy 


Given to Maxwell 


N THE presence of about 150 automobile men, the Glidden 
Trophy was formally presented to the Maxwell-Briscoe Com- 
pany Wednesday afternoon at an elaborate luncheon spread at 
the Hotel Rector. Besides the guests who were not connected 
with the United States Motor Company, those present included 
Benjamin Briscoe, Horace De Lisser, Alfred Reeves and other 
officers of the company and the drivers and crews of the winning 
team in the .recent Glidden tour. 

A. G. Batchelder, chairman of the executive committee of the 
A. A. A, presided as toastmaster. He introduced Charles J. 
Glidden, donor of the trophy, who referred briefly to the history 
of the trophy, its purposes to motordom, and conferred it upon 
Mr. Briscoe. 

Mr. Briscoe in accepting the trophy traced the efforts of his 
company to win it during a period of seven years. He paid a 
graceful tribute to the team as a whole and concluded by saying 
that the automobile world owed Mr. Glidden a debt for his enter- 
prise in fostering the spirit of progress. 

Major John C. Wetmore completed the speaking program with 
a short talk on the tour itself. 

Silent toasts were drunk to the memories of Samuel M. Butler 
and Joseph E. G. Ryan. 

Among those present were many of the leaders of all the 
prominent national organizations of automobilists, including the 
Automobile Board of Trade, National Association of Automobile 
Manufacturers, Motor and Accessory Manufacturers, American 
Automobile Association, Society of Automobile Engineers and 
Automobile Club of America. 





Indianapolis Garages Overflowing 


INDIANAPOLIS, IND., Jan. 2—With all of the present garages 
filled to capacity, there is immediate need for additional garages 
in Indianapolis. The provision for garaging in the last two 
years has not kept pace with the demand for such service and 
as a result many persons are being obliged to erect small, tem- 
porary garages at their homes. 

During the early days of the motor car industry, every agency 
had a garage in connection. Increased rents and ground values. 
however, have resulted in many agencies occupying quarters 
only large enough for the display of a few cars and for office 
purposes. 

Many of the garages that have been erected in the exclusive 
residence districts must enlarge or seek new quarters. Thus far. 
however, there has been no inclination to charge excessive prices 
for garage service. Prices at present are from $10 to $15 a 
month for runabouts; $15 to $20 a month for touring cars, and 
from $25 to $30 a month for electrics. Repair work ranges from 
60 to 75 cents an hour. 

One of the inducements for people to buy cars has been the 
steady reduction in the price of gasoline during the last year 
or two. At the present time it is possible to contract for gaso- 
line at 9 1-2 cents a gallon from the oil companies, although a 
majority of the garages charge 15 cents a gallon. 





Joseph ‘‘ Evergreen’’ Ryan Is Dead 


Joseph E. G. Ryan, one of the best known publicity men con- 
nected with the automobile industry, died early Tuesday morn- 
ing in his room in a Chicago hotel. Mr. Ryan had acted as pub- 
licity agent for various national automobile shows; served as 
presiding officer at numerous major social functions associated 
with the industry and for many years was identified with daily 
newspaper work. 

He was about 47 years old, a native of Ireland, and had been 
a resident of the United States for twenty years. His death 
was probably due to heart disease. 
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Optimism Reigns at Detroit 


turers and dealers are celebrating to-day the advent of 
what gives every promise of being the most prosperous 
year in the history of the industry. 

Some idea of what the automobile has meant to Detroit in a 
commercial way the past year may be formed from the records 
of the Detroit Clearing House, which show bank clearings of 
$068,647,050 for the year as against $910,835,008 for 1910, an 
increase of $57,812,051, or 6.34 per cent. The increase over 1909 
was $200,908,935. The motor car industry naturally is entitled 
to a large share of the credit for this excellent showing. 

The feeling of optimism that exists as the new year dawns is 
not confined to any particular branch or line of the industry; 
it is general and is shared alike by the maker of the high-priced 
car and the maker of the low-priced car, by the truck manufac- 
turer and by the producer of light delivery cars. Ask any of 
them. The answer will be the same in every case. 

J. G. Bayerline, vice-president and general manager of the 
Warren Motor Car Co., says: “From the reports of our branch 
managers and our salesmen throughout the country, and from 
the report of our sales manager on his recent eastern trip, the 
outlook is for one of the best seasons in years.” 

In the factories the machines are humming merrily and the 
song that they sing is “Prosperity.” In some quarters there 
seems to be a dearth of help, an unusual condition for mid- 
winter. The Wilson Body Co. is advertising for metal panellers 
and finishers. The Welch Motor Car Co. is seeking, through 
the local liner columns, first-class boring mill, milling machine, 
drill press and grinder hands. The Havers Motor Car Co., of 
Port Huron, is after the “best final assembler in Detroit.” 

Several Detroit companies are mapping out very extensive 
plans for the enlargement of their facilities. The Abbott Motor 
Company has taken an option on a large piece of acreage out 
Mack avenue, beyond the Lozier plant, and expects to build a 


[) ETROIT, MICH., Jan. 1.—Detroit motor car manufac- 


large addition as soon as the weather will permit, or in the. 


spring at the latest. The Federal Motor Truck Company, for 
the third time in eighteen months, has again found it necessary 
to increase its manufacturing facilities and is looking for a 
larger factory. 

The General Motors Company begins the new year in its 
handsome new home at Congress and Brush streets, having started 
Saturday to vacate its old headquarters at 127 Woodward ave- 
nue, which it outgrew months ago. The company has leased five 
of the six floors of the Boyer-Campbell Building, just completed, 
and each of the floors contains almost as much floor space as 
the entire building now being vacated, the total area available 
being about 75,000 square feet. The various departments will be 
distributed as follows: Second floor, testing laboratory; third, 
production, engineering and purchasing departments; fourth, 
sales and publicity; fifth, accounting and statistical; sixth, execu- 
tive offices. 

With the opening of the Detroit show only three weeks away, 
Manager Walter Wilmot has his hands full. The decorations 
both in the Wayne pavilion and in the annex will be elaborate. 
One of the most conspicuous and attractive features will be an 
immense auto wheel, suspended from the ceiling in the center 
of the main hall, from the center of which festoons of light will 
depend to all parts of the floor. The walls will be covered with 
a filmy drapery with borders of breech leaves and smilax. The 
floors throughout will be covered with green burlap. 

T. W. Henderson, son of vice-president Thomas Henderson, 
of the Winton Motor Car Company, who has been manager of 
the Michigan selling branch of the Winton for the past 5 


years, has resigned to engage in the manufacture of motorcycles 
here. He has organized the Henderson Motorcycle Company, 
with a capital stock of $175,000. 

L. W. Taylor has been placed in charge of sales for the state 
of Michigan by the Krit Motor Car Company, and will have his 
offices in the local sales rooms at 465-467 Woodward avenue. 





Jj. I. Case Company Reorganized 


RacInE, Wis., Jan. 2.—Although details of the reorganization 
are not yet completed, it is authoritatively announced that the 
J. I. Case Threshing Machine Company, of Racine, will increase 
its capital stock from $5,000,000 to $40,000,000, one-half being 7 
per cent. preferred and the other half common stock. The name 
will be the J. I. Case Company and its line of products, which in- 
cludes Case motor cars, will be greatly extended to cover the en- 
tire harvesting and farm machinery plant. To carry out this plan 
the Case Company will close negotiations at once for the absorp- 
tion of several large plants specializing in various types of such 
machinery. These connections will enable the company to place on 
the market a line of commercial vehicles or motor trucks in addi- 
tion to Case pleasure cars. The company has a selling organization 
that covers the entire face of the globe, with branches in all im- 
portant cities in America and the capitals of all foreign coun- 
tries. Since entering the motor car field, its product, the Case 
car, has gained a foothold in practically every country on earth. 
The officers of the company are: President, Frank K. Bull; 
Richard Robinson, vice-president ; Frederick Robinson, secretary, 
and F. Lee Norton, treasurer. 





Streator Company Outlines Its Plans 


STREATOR, [tL., Dec. 29.—The Streator Motor Car Company, 
which builds the Halladay car, is out with a statement outlining 
its plans for the future. The statement in part is as follows: 
“This company filed a voluntary petition in bankruptcy last Sep- 
tember, not for the purpose of being adjudicated bankrupts, but 
simply to enable Messrs. Barlow and Chubbuck, its principal 
stockholders, to offer to its creditors a composition of 100 cents 
on the dollar. 

“These gentlemen have come forward and put up over a mil- 
lion dollars’ worth of outside property against which they have 
issued bonds which have in turn been given to the creditors of 
the Streator Motor Car Company. Of about 180 creditors only 
two of them are raising any objections to accepting the bonds, 
and as the law only requires a majority in number and amount 
the composition will no doubt be approved by the court next 
week when, it comes up for final adjudication. 

“This procedure will leave this company with about $750,000 
of assets and no liabilities and the result will be the putting of 
the company on its feet financially.” 





Palmer Resigns from Cartercar Company 


Pontiac, Micn., Jan. 2.—R. A. Palmer has resigned as general 
manager of the Cartercar Company, of this city. Mr. Palmer 
will remain in Pontiac and will devote his attention to the Frank- 
lin Provident and Savings system, recently established here. No 
successor to Mr. Palmer has been announced, but for the present 
his work will be divided between factory manager C. A. Trask 
and sales manager Harry B. Radford. Mr. Palmer was one of 
the organizers of the Cartercar Company. 
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Late General and Trade News 


EXICO CITY, MEX., Jan. 2—Much interest was shown 
M by local automobile enthusiasts as well as by those of 
Puebla in the third annual El] Emparcial-El1 Automobile 
Mexico-Puebla race that was run between this city and Puebla 
recently, a distance of about 135 miles by the road. The starters 
numbered 14, in the three classes, A, B, C. The official starter 
was Juan Perez, and he succeeded admirably in getting the cars 
away promptly from San Lazaro, the starting point. The first car 
to get away was a Lozier racer, No. 1, driven by Harry Schutz. 
Up to the time this car reached a point about two miles this side 
of Texico it was doing finely. It suddenly swerved into the ditch, 
but was again brought back into the road apparently unharmed. 
The engine then went back on Schutz. An inspection showed 
that going into the ditch had damaged it too much to continue 
the race and it was brought back to the city. Car No. 3, driven 
by Harry Ham, was put out of the running by engine trouble. 

Of the fourteen starters but eight finished. The names of the 
cars, their drivers and the time of their arrival in Puebla follow : 

Itala (Eladio Campero), 11:24:42; Protos (Ubaldo Basini), 
11:49:49; Stevens (Domingo Costabile), 12:11:07; Buick (Rafael 
Gonzalez), 12:26:09; Buick (Marcario Perez), 12:15:55; Lancia 
(Cesar Ghiglino), 12:55:55; Delahaye (Juan Berutto), 12:58:31; 
Protos (R. Pinchetti), 1:10:36. 

The best time was made by the Protos car, driven by Basini, 
and it was awarded the cup. 

A distressing feature of the race was a fatal accident which 
occurred near the little town of Calpulalpam. A car of specta- 
tors, including Jorge Fernandez, a noted civil engineer, Mrs. 
Mercedes Sayago de Fernandez, Alfonso and Alberto Cardenas 
and a chauffeur, was on its way to Puebla early in the morning 
when it swerved from a bridge, turned turtle and instantly killed 
Mr. Fernandez and Alfonso and Alberto Cardenas. Mrs. Fer- 
nandez was also seriously injured. 





Forty in French Grand Prix and Voiturette 


According to cable advices, the French Grand Prix race, 
which will be held in June, has been boycotted by all the German 
makers, an agreement having been framed among the German 
companies not to race. The Fiat also will not take part, although 
a car of this make won last year’s event. It is thought likely that 
the British manufacturers will make a strong effort to lift the 
cup. The sole American representative in the field is the Ford. 
There are more than forty entries in the Grand Prix and ‘light 
car races, and so the section of the rules providing for keeping 
open the entry box until March 1 in case a minimum number of 
thirty had entered by December 30 may be applied. 





Hoosiers Find Trucks Better than Horses 


INDIANAPOLIS, IND., Jan. 2—In March, 1911, the Board of Pub- 
lic Works of Indianapolis bought two one-cylinder gasoline 
trucks for the field corps of the city engineering department. 
Henry W. Klausmann, city engineer, says that the two trucks 
have performed the work of three horse-drawn vehicles, thus 
saving not only the expense of an additional vehicle and its 
maintenance, but the salary of an additional corps of men as 
well. Mr. Klausmann says that the actual cost of operating the 
two trucks since March 1, including gasoline and all repairs, 
has been $12.50 a month each. The city is now paying $20 a 
month per head for feeding horses at livery stables. It is prob- 
able that the remaining three corps of the engineering depart- 


ment will be given motor vehicles in the spring. The Indian- 
apolis Board of Public Safety will soon ask bids for a combi- 
nation hose and chemical wagon to cost not to exceed $5,500 
and for a touring car to be used for emergency runs by the 
police and to cost not to exceed $5,000. 





Growing Need for Uniform Traffic Regulation 


New York City, Jan. 2—There are many evidences in differ- 
ent parts of the country of a sentiment in favor of general uni- 
formity in traffic regulations. The greater attention that is 
being paid to this important question in all of the large cities 
has exerted a direct influence upon all communities where traffic 
has attained any reasonable proportions. In many cities and vil- 
lages where traffic has largely increased in recent years, due to 
the more frequent use of the automobile, this demand for proper 
regulation is taking the form of requiring suitable lights to be 
displayed .on all vehicles after sundown, while, in more thickly 
populated centers, decisive action is being taken against the 
muffler cutout on motor vehicles. 


Mais Truck Company Increases Capital 


INDIANAPOLIS, IND., Jan. 1—In order to meet its present finan- 
cial needs, the Mais Motor Truck Company has increased its 
capitalization $75,000. It is expected that this move on the part 
of the company will result in the early dismissal of the suit for 
receiver brought by Harry S. Bloch, of Wheeling, W. Va., some 
time ago. 

Bloch brought suit on the ground that the company was in- 
solvent and that it had lost.an option on certain property because 
it had been unable to meet a required payment of $5,000 on the 
option. , 

Stockholders of the company agreed to take $75,000 worth of 
additional stock. 


Metzger Continues 1-Ton Truck 


Although the Metzger Motor Car Company has resold to the 
Hewitt Motor Company, of New York, a large share of its 
truck business, it is said that a popular unit of the line—namely 
the 1-ton truck—will still be manufactured in Detroit by the 
Metzger concern, hereafter being known as the Everitt truck. 

In speaking of this matter last week, W. E. Metzger said: 
“Manufacturing operations on these 1-ton trucks have already 
been begun, and the new models will be ready for delivery in 
the early spring. Their distribution will be effected through 
the list of over 400 dealers now handling the Everitt line.” 





Truck Club’s Election Date 


On account of the approach of the metropolitan show season 
the Motor Truck Club has carried over the date for its annual 
election to January 4. The election will be held at the Automo- 
bile Club of America and the following ticket has been named 
by the nominating committee: O. C. Fenner, president; Emerson 
Brooks, vice-president; Charles E. Stone, secretary and treas- 
urer. Board of Managers: E. B. Porter, E. Lascaris, E. O. 
Koopemgarner, A. N. Bingham, E. J. Curtis, Jr., A. J. Slade and 
J. N. Kennard. 
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Baker trucks used by Halle Brothers’ Cleveland department store 


( the, wel D, O—Halle Brothers, 
the well-known merchants, have 
recently installed a battery of elec- 

tric trucks for light delivery service. They 

were built by the Baker Motor Vehicle 

Company of this city and are handsomely 

designed. The installation was made after 

a thorough trial of electric trucks during 

the past few years had demonstrated their 

efficiency for the purpose. The old-fash- 
ioned models were then disposed of and 
modern Bakers purchased in their stead. 


Freperick, Mp.—The Ideal Garage Com- 
pany has awarded the contract to erect a 
garage. to Roy W. Poole. 


MontTreAL, Que—The St. Louis Auto- 
mobile Garage has been appointed local 
agent for the Cutting car. 


Greenvitte, O.—The Central Auto Com- 
pany, of this city, has taken the agency for 
the Stoddard-Dayton line for 1912. 


Kansas City, Mo—J. H. Van Closter 
will erect a garage of reinforced concrete 
at 207-9-11 West Fourteenth street. 


Granp Rapips, Micu.—The Westcott car 
is being introduced to the local trade 
through the Grand Rapids Auto Company. 


Mr. Vernon, O.—Walter Lake has leased 
the old gas house on South Mulberry street 
and will open a modern garage and repair 
shop. 

RoaANoKE, Va.—The Virginia Motor Car 
Company is building a garage on Jefferson 
street which will cost $15,000. R. A. Fig- 
gatt has been awarded the contract. 


Toronto, Ont.—The sale of Ohio cars in 
Canada will be controlled in future by the 
American Motor Sales Compafy, a new 
concern which has been incorporated in this 
city. ‘ 


SearortH, Ont.—The Northern Motor, 
Limited, of this city, represents the Paige- 
Detroit in Canada and has placed agen- 
cies for this car in the leading cities of the 
Dominion. 


Lima, O.—The Gramm Motor Truck 
Company, of this city, has established a 
depot in New York, where a garage and 
service station will be operated for its 
motor trucks. 


INDIANAPOLIS, INpD.—Alfred W. Markham 
has resigned the position of treasurer of 
the Mais Motor Truck Company. His 
place is being filled temporarily by Hiram 
Moore, assistant treasurer. 


WHuee.inc, W. Va.—A state automobile 
paper, to be the official organ of the Ohio 
Valley Automobile Club and the West Vir- 
ginia State Automobile Association, will 
make its initial appearance early in the 
spring. 


CovINGTON, OK new automobile busi- 
ness, comprising a garage and repair shop, 
will soon be established here. The pro- 
moters are W. R. Allen and Paul Bethel, 
of this city, and Paul H. Hesser, of Cin- 
cinnati, O. 


Sanpwicyu, Ont.—Incorporation has been 
granted the Ford Motor Company, with 
capital of $1,000,000, and head office in this 
city. The incorporators are: Henry Ford, 
of Detroit; W. L. McGregor, of Windsor, 
and others. ° 


SASKATOON, SasK.—A new automobile 
concern with strong financial backing has 
just been formed here under the name of 
the Standard Auto & Supply Company. 
This new firm has secured the agency for 
Northern Saskatchewan for the E-M-F 30 
and the Flanders 20. 


Boston, Mass.—Charles Addison Malley, 
who formed the Malley Motor Car Com- 
pany to handle the Warren and the Flan- 
ders electric, has sold out his interest in 
the agency and has accepted a position as 
Eastern district manager of the King Motor 
Car Company, of Detroit. 


RicHMonpD, Va.—The 1912 state automo- 
bile number plates in Virginia are olive 
green. Secretary of the Commonwealth 
B. O. James has been issuing licenses at 
a rate of 200 a day. In most instances 
the purchasers of 1912 tags retained the 
same number as they had during 1911. 


Winpsor, Ont.—Letters of incorporation 
have been granted to the Canadian Two-in- 
One Auto Company, which was recently or- 
ganized here. The company is capitalized 
at $200,000, and the following are the pro- 
visional directors: Messrs. S. Cole, G. A. 
Smith, F. E. Bowen, A. R. Bartlet and 
F. A. Hovey. 


Lima, O.—Arrangements are being made 
by the automobile dealers of this city to 
hold an automobile show in the Auditorium 
some time in February, the date to be fixed 
later. A temporary organization was 
formed as follows: Oliver DeWeese, 
president, and Cliff Counsellor, secretary- 
treasurer. 


MontTreEaL, Que.—A petition of certiorari 
against the Court of Recorders was pre- 
sented in the Superior Court recently by L. 
Boyer, K. C., for the Auto-Taxi Car Com- 
pany. Last week the company was sen- 


tenced by the Recorder to pay the usual 
carter fee for each of its cars and it now 
appeals that decision on the ground that 
the provincial license includes the right of 
carrying passengers, which is denied by the 
city. 
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Rome, Ga.—John R. Jones has purchased 
the Rome Motor Car Company from A. R. 
Sullivan. 


FarRMOUNT, W. Va—The Newcomer 
Motor Car Company has moved into its 
new garage at Fairmont avenue and Fifth 
street. 


Boston, Mass.—Frank Crockett, former- 
ly with the Knox and more recently with 
the Locomobile company, has joined the 
Boston branch of the Fiat. 


Jerrerson, Wis.—The Waverly Motor 
Company has commenced operations in its 
new plant here and the first motors will be 
marketed about February 1. 


Detroit, Micu.—The plant of the Uni- 
versal Motor Truck Company has been pur- 
chased by interests headed by Howard 
Walton, of New York City. Plans are 
under way for the enlargement of the 
plant. 


Boston, Mass.—Winslow H. Chadwick, 
New England manager of the Empire Rub- 
ber Company’s branch, has moved his sales- 
room from Devonshire street to 119 Sum- 
mer street, where he has much larger 
salesrooms. 


MrtwavuKEE, Wis.—The Ideal Motor Car 
Company, of Indianapolis, Ind., manufac- 
turing Stutz cars, has gained representa- 
tion in Wisconsin by the establishment of 
the Stutz Motor°Car Company of Wiscon- 
sin in this city. 

Wasuincton, D. C—The Hudson 
agency has been transferred from H. B. 
Leary, Jr., to C. S. Storm. The latter has 
opened a salesroom at 1006 Fourteenth 
street, N. W., under the name of the Hud- 
son Sales Agency. 


Muwavukee, Wis.—A holiday banquet 
was tendered to the heads of departments, 
superintendents and stockholders of the 


Federal Rubber Manufacturing Company | 


by the officials in the Hotel Pfister. Byron 
C. Dowse, president, acted as toastmaster. 


Boston, Mass.—W. H. Stevens, for sev- 
eral years with the Park Square automobile 
station, and later with the Stoddard-Dayton 
agency, has taken the agency for the Na- 
tional here. He has secured temporary 
quarters in the Autocar building on Bea- 
con street. 


MutwavuKkeeE, Wis.—The estate of Albert 
Smith has formed a corporation under the 
name of Albert Smith, Inc., to continue the 
business of the late Albert Smith, 169-175 
West Water street, for many years state 
agent for the Palmer-Singer. H. F. Bog- 
gis will be manager. 


PHILADELPHIA.—Frederick G. Mott, Jr., 
has severed his connection with the com- 
mercial vehicle department of the Long- 
streth Motor Car Company, 257-259 North 
Broad street, local agents of the Alco line, 
of which he was the manager, and has been 
succeeded by Francis Von A. Cabeen, Jr. 
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- Derroit, Micu.—k. C. Hupp has brought 
out the S.S. line of models of the R. C. H. 
car. The new models are equipped with 
self-starter, dual ignition, demountable and | 
quick detachable rims, gas tank, extra rim 
and the- other usual accessories. The 
motor is of the long-stroke type with valves 
inclosed. 


Akron, O.—H. F. Marenville, of the H. 
F. M. Manufacturing Company, has ob- 
tained a patent on a new oiling system 
adapted for use on automobiles and 
launches. In connection with the filtration 
system the invention includes a specially 
designed engine-base which must be used 
in connection with the system. 


Cotumsus, O.—Upon the application of 
the Hearne Tire & Rubber Company, of 
Columbus, O., N. J. Ruggles has been 
named receiver for the Capital Supply & 
Manufacturing Company, of 24 East Town 
street. The defendant company, which 
handles automobile supplies of all kinds, 
admits insolvency. Outstanding obligations 
are said to amount to $3,000. 

Boston, Mass.—C. F. Whitney and C. H. 
Barney have formed a partnership as the 
Whitney-Barney Company and they have 
taken the agency for the Selden and Lion 
cars and the Gramm trucks for eastern 
Massachusetts. Salesrooms have been 
opened on Boylston street, where the 
Matheson was formerly handled before it 
moved to Commonwealth avenue. 


Lansinc, Micu.—The National Coil 
Company has moved into its new quarters 
on North Cedar street, occupied by the 
Ideal Motor Company until the building 
was gutted by fire last spring. The rebuilt 
plant was made especially to accommodate 
the coil company, which has grown remark- 
ably since its organization in 1903. The 
company manufactures magneto spark-coils 
and plugs. 

Datias, Tex.—A new Cole distributing 
point has been established here under the 
name of the Southwestern Cole Motor 
Company. The new concern will have a 
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large slice of Texas, Oklahoma and Arkan- 
sas territory. The officers of the company 
are: W. F. Bridwell, president; W. Y. 
Foster, vice-president; C. B. Foster, secre- 
tary and treasurer, and C. F. Hurst, gen- 
eral manager. 





Muwaukee, Wis.—The Flanders Auto- 
mobile Company, of Detroit, Mich., manu- 
facturing the Flanders electric, has opened 
a Wisconsin branch in Milwaukee and has 
arranged with the Kopmeier Motor Car 
Company, 375-89 Summit avenue, operating 
the largest electric car garage and service 
station in the Northwest, to.act as Flanders 
service department for Wisconsin for a 
long term of years. 


PHILADELPHIA.—The annual election of 
the Century Motor Club, Broad and Oxford 
streets, will be held early in January of the 
new year. Candidates for the various 
offices have been nominated as follows: 
President, J. Frederick Hartman; vice- 
president, Frank Isaac and Harvey Uhler; 
treasurer, J. W. Beyer, J. H. Clarke, Levi 
W. Moore, Morris Naylor and C. B. Sears; 
secretary, C. D. Holden. 


Cotumsus, O.—The Big Four Railroad 
Company is considering the advisability of 
competing with the electric lines in various 
parts of Ohio by operating a gasoline car 
service on short stretches of its track. Two 
gasoline cars, it is argued, could be operated 
more cheaply and with better service than 
steam trains. Managers of the company 
have sent several of its officials to Detroit 
to watch the operation of gasoline cars on 
the Ann Arbor line. 


Witmincton, Det.—The congested con- 
dition of the mails prior to Christmas 
prompted the local postoffice authorities 
to try the use of an autocar in making 
mail collections. Assistant Postmaster Le- 
roy W. Hickman accompanied the car on 
its 424% miles of collection territory. The 
complete round was made each time in 
6 hours and 27 minutes, in which time 278 
boxes were tapped and four trips were 
made to the main postoffice. 

















R. C. Hupp in the 1912 R. C. H. touring car 
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New Home of the American-Marion Sales Company 


MINNEAPOLIS, Minn.—W. A. Crowe & 
Sons, 1027 Hennepin avenue, have taken the 
Union line. 


CLEVELAND, On10—The Park Motor Car 
Company, of 10,217 Superior avenue, this 
city, has taken the agency for the Metz 
car. 


MINNEAPOLIS, Minn.—The Regal Sales 
Company, Inc., with $25,000 capital, has 
been organized to succeed the Regal Sales 
Company. 


MINNEAPOLIS, Minn.—The John P. Sny- 
der Company has taken state rights in Min- 
nesota for the Lexington. The company is 
about to open a new garage. It handles the 
Fiat. 


St. Paut, Minn.—The Foster-Lawrence 
Company has the St.:Paul agency for the 
Detroit Electric and has accepted plans for 
a new garage, Grand avenue between 
Grotto and Avon streets. 


Denver, Cor.—C. F. Cole, the head of 
the Cole Motor Car Company, has made 
arrangements for erecting a new sales and 
service department building. He expects 
to take possession March 1. 


MINNEAPOLIS, Minn.—R. A. Briggs, for- 
merly Northwestern sales manager for the 
Studebaker Minneapolis branch, has asso- 
ciated himself “with ‘the St. Paul Motor 
Vehicle Company,* local agent for the 
Studebaker line. 


New York City—G. Pierce, a former 
Associated Press man, has joined the forces 
of the Colt-Stratton Company, 2000 Broad- 
way, Eastern distributor of the Cole car. 
Mr. Pierce will have charge of the firm’s 
promotion department. 


Datias, TeEx.—The Munger Automobile 
Company is to erect a large garage on 
Commerce street which will cost $28,500. 
The building is to be three stories in 
height and will have a steel frame. Lang 
& Mitchell have prepared the plans. 


New York Ciry—Cowans Brothers, late 
of England, have adopted a new method 
of utilizing old tires. They combine two 
old tires into one reclaimed tire. The cost 
of the process is small and it is claimed 
that the reclaimed tires give excellent 
service. 


Boston, Mass.—Ralph Coburn, for the 
past six years with the local branch of the 
Maxwell-Briscoe Company, has been pro- 
moted to the position of manager of the 
branch of the Stoddard Dayton Company. 
Mr.:Coburn was sales manager of the Max- 
well branch. 


MINNEAPOLIS, Minn.—W. V. B. Camp- 
bell, of the Northern Motor Sales Com- 
pany, has taken the Minnesota territory for 
Marion cars. Mr. Campbell has the Lozier 
agency and has removed to the former 
Parker garage at 45 Tenth-street South, 

Minneapolis. 
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MINNEAPOLLIS, Minn.—The Hudson & 
Thurber Company, who have distributing 
rights for the Speedwell, have consolidated 
the automobile department with the Don- 
nell-Wickers Company, distributor for the 
Bergdoll, with headquarters in the North- 
ern Motor Sales Company garage. 


Cuicaco, Itt.—The Chicago Automobile 
Trade Association has passed a resolution 
binding its members to enforce cash pay- 
ment for repairs after January 15. No 
favoritism is to be shown and customers 
will be required to pay for all repairs or 
work done when the car is taken from the 
shop. 


PittspurGH, Pa.—H. B. Frye, Jr., has 
resigned his position as manager of the 
Standard Automobile Company, of this city, 
and will go into the steel business, in which 
he was formerly engaged. He will be 
succeeded by W. P. Berrien, formerly 
president and general manager of the Stod- 
dard-Dayton Automobile Company, of Phil- 
adelphia. 


Canton, Ou10o—Articles of incorporation 
have been filed with the Secretary of State 
increasing the capital stock of the Imperial 
Rubber Company from $50,000 to $300,090 
and reorganizing the company under the 
name of the Imperial-Gordon Rubber Com- 
pany. The reorganization and the increase 
in the capital stock mean the expenditure 
of several thousands of dollars in ex- 
tensions and improvements at the plant. 


Syracuse, N. Y.—Collection of mail by 
automobile was tried for the first time in 
Syracuse recently, and twelve sacks of mail 
matter were brought to the post office in 
less than an hour from the several stations. 
It would have taken four wagons all the 
evening to render the same service. The 
experiment was tried to aid in the Christ- 
mas rush, and eventually it is expected that 
the automobile mail carrier plan will be 
adopted here exclusively. 


New York Ciry—Before sailing for 
home at the end of his recent visit to this 
country, Lancia, the former Italian auto- 
mobile race driver, arranged for a new 
American selling agency to handle the car 
which bears his name. This is the T. E. 
Adams Company, in which two pioneers 
in the imported car business, T. E. Adams 
and E. Lillie, are associated. Headquarters 
have been opened at 235 West Fifty-eighth 
street. 


INDIANAPOLIS, INp.—The following agents 
have been appointed by the Cole Motor 
Car Company, of this city: M. H. Hayn, 
Savannah, Ga.; R. P. White, Youngstown, 
Ohio; D. E. Sunderland, Freeport, IIl.; 
W. R: Holloway, Collins, Miss.; R. Mc- 
Coy, Urich, Mo.; V. Vernon, Syracuse, 
N. Y.; in California, F. W. Decker, Red 
Bluff; E. C. Smitton, Sacramento; Novelty 
Garage, Stockton; E. B. Gilbert, Watson- 
ville; J. A. Spates, Dixon; G. Remmel, 
Geyserville; W. Yerxa, Colusa, and E. A. 
Levreau, San Bernardino. 
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Hastincs, Micu.—The Hastings Motor 
Shaft Company has increased its capital 
from $50,000 to $75,000. 


MINNEAPOLIS, MinnN.—The Yale Auto- 
mobile Company, 318 Fifth avenue South, 
has taken the Northwestern agency for the 
Penn Motor Car Company, of Pittsburgh, 
which makes the Penn car. 


CLEevELAND, O.—The Sharp Spark Plug 
Company, of this city, has increased its 
capital stock from $10,000 to $20,000. J. F. 
Johnson is president. 


MINNEAPOLIS, Minn.—The Chase Motor 
Truck Sales Company has just taken the 
agency of the Chase Motor Truck Com- 
pany, of Syracuse, N. Y. .This new 
agency’s territory includes the entire state 
of Minnesota, also North and South 
Dakota and a small portion of Wisconsin. 


Jackson, Micu.—On October 2), 1911, 
Roy Baker and Ben Haehnle, two young 
men of this city, left in a Jackson 50 tour- 
about with the intention of reaching Los 
Angeles by the way of Chicago, Ill.; Kan- 
sas City, Mo.; Oklahoma City, Okla.; Dal- 
las, Texas; El Paso, Texas; Tucson, Ariz. ; 
Yuma Indian Reservation, Cal. In order 
to pay the expenses of the trip they estab- 
lished agencies along the line for the Amer- 
ican Oil Company’s products and adjusted 
matters along their route for the Jackson 
Automobile Company. 


Saskatoon, Sask.—If any proof were 
needed of the popularity and the growing 
demand for the automobile in the West it 
would be found in the figures recently pub- 
lished for the Province of Saskatchewan, 
which show that in the neighborhood of 
1,400 automobile licenses have been issued 
in the province. Of these about 600 are 
held in the four cities of Saskatoon, Regina, 
Moose Jaw and Prince Albert. Moose Jaw 
heads the list with 236. The remainder of 
the number are scattered at various points 
throughout the province. 


Boston, Mass.—J. Sumner Draper and 
Mark Temple Dowling have purchased a 
tract of land on Beacon street, at the junc- 


tion of Brookline avenue, comprising 72,000. 


feet, upon which will be erected a big struc- 
ture for motor concerns. It will have a 
frontage of 540 feet on Beacon street and 
150 feet on Brookline avenue. The struc- 
ture will be three stories and sub-divided 
so that each unit will be about 34 feet wide 
and so arranged that one or more may be 
used by a firm. The salesrooms and service 
departments will be housed together, and 
to facilitate getting into the repair depart- 
ments inclined planes will run from the 
street directly to the second floor. 


Lansinc, Micu.—Since the Michigan 
highway department was established, July 
I, 1905, there have been built in this state 
with the aid of the state reward 850 miles 
of good roads. This is, according to a 
statement made by Highway Commissioner 
H. T. Ely to Governor Osborn. On this 
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mileage there has been paid in state re- 
wards $585,200. Of the total mileage con- 
structed, 514 miles were gravel road and 313 
miles macadam. There are 600 miles in 
course of construction, or just completed 
on which rewards are pending. During the 


1o1 


year ending June 30, 1911, there were 304 
miles constructed, of which 216 miles were 
gravel road, the form of highway construc- 
tion which seems to be most popular in 
this state, and on which the state has paid 
$193,876 in rewards. 





Automobile Incorporations 


AUTOMOBILES AND PARTS 


Y.—Central 
$10,000; to manufacture automobiles, motors, ma- 


Brookiyn, N. Motor Co.; capital, 
chinery, etc. Incorporators: 
Beres, W. H. Baradell. 

Cuicaco, I1t.—Commercial Car Sales & Service 
Co.; capital, $10,000; to manufacture automobiles, 
motors and accessories. Incorporators:—G. H. 
Taylor, B. McWilliams, F. A. Kinehart. 


R. Dubecq, A. M. 


New York City.—National Rim Co.; capital, 
$150,000; to manufacture automobile parts and 
accessories. Incorporators: Fleming, J. J. 
Hafner, E. N. Brandt. 


Cuicaco, ILt.—Federal Truck C».; capital, $10,- 
000; to manufacture automobiles, trucks, etc. In- 


corporators: C. W. Rhodes, D. F. Rosenthal, L. 
S. Rosenthal. 

SavannaH, Ga.—Motor Vehicle Co.; capital, 
$200,000; to manufacture automobiles, vehicles, 


etc. Incorporators: S. Myers, S. Stewart, W. A. 
Collins and others. 

Canton, Oun1to.—Imperial-Gordon Rubber Co.; 
capital, $300,000; reorganization of Imperial Rub- 
ber Co.; to make automobile tires and other rub- 
ber: goods. Incorporators: C. W. Keplinger, C. 
J. Keplinger, A. E. Gordon, E. Currant, 

PorTLanp, Me.—Merrill & Higgins Motor Co.; 
capital, $5,000; to manufacture, sell and deal in 
all kinds of motors and all articles connected 
therewith. Incorporator: F. S. Higgins. 

New York City.—Hewitt Motor Co.; capital, 
$1,000,000; to manufacture and deal in automo- 
biles. Incorporators: A. Ames, R. E. Henley, 
J. O. Wingrave. z 

Hammonpsport, N. Y.—Curtiss Motor Co.; capi- 
tal, $600,000; to manufacture motors, aeroplanes, 
e. Incorporators: M. Wheeler, J. S. Fanciylli, 
G. R. Hall. 

New York City.—American Elastic Wheel Co.; 
capital, $50,000; to manufacture automobile 
wheels, etc. Incorporators: C. Feroci, A. D. 
Walsh, F. Corsi. 

EvANsvILLeE, Inp.—Columbia Taxicab Co.; capi- 
tal, $10,000; to operate transfer cabs. Incorpor- 
ators: H. E. Hulsman, W. Wheeler, A. C. a- 
thias, E. C. Kinkle. 

Worcester, Mass.—White Motor Car Co.; cap- 
ital $15,000; to deal in automobiles. Incorpor- 
ators: H. I. Cashman, P. McHale, T. F.. Manion. 

Detroit, Micu.—Nichwalds Co.; capital, $100,- 
000; to manufacture automobile parts and acces- 
sories. Incorporators: H. W. Nichwalds, T. A 
Nichwalds, H. Lau. ; 

Boston, Mass.—Whitney-Barry Co.; capital, 
$100,000; to deal in automobiles. Incorporators: 
C. F. Whitney, C. H. Barry. 

Pittspurc, Pa.—Pittsburg Motor Truck Co.; 
capital, $5,000; to deal in motor_trucks. Incor- 
porators: W. C. Jacob, J. J. Cosgrove, J. L. 
McKnight. 

Witmincton, Det.—Williams Steel Wheel Rim 
& Tire Co.; capital, $1,000,000; to manufacture 
automobile parts and accessories. Incorporators: 
W. E. Williams and others. 





* facturing 


NorTHAMPTON, Pa.—Siegfried Motor Co.; capi- 
tal, $10,000; to manufacture all kinds of motors. 
Incorporators: C. A. Porter, J. J. Kocher, J. 
Warta, B. R. Debbie. 

Attantic City, N. J.—C. V. Stahl Motor Co.; 
capital, $5,000; to manufacture all’ kinds of mo- 
tors. Incorporators: C. B. Stahl, C. T. Moyer. 

Campen, N. J.—Penn Motor Car Co.; capital, 


$500,000; to manufacture automobiles. cor- 
orators: V. A. Murray, L, A. Meyers, D. Bel 
inger. 


Co_umsus, O.—E. M. F. & Flanders Sales Co.; 
capital, $10,000; to operate a sales agency. In- 
corporators: G. E. Thomas, H. H. Kellenberger, 
A. C. Secrest, D. Thomas, F. Rubrecht. 

RicuMmonp, Va.—Roanoke Motor Car Co.; ca 
ital, $5,000 to $25,000; to operate a motor car 


company. Incorporators: F. Welch, Sr.; J. E. 
Shickle. 
AUTOMOBILE GARAGES AND ACCES- 


SORIES 


Cuicaco, Int.—Lee Motor Co.; capital, $50,000: 
to manufacture automobile accessories. Incor- 
porators: C. A. Johnson, O. J. Lee, R. C. Hen- 
derson, 

CLeveLtanp, O.—Koepke Motor Sales Co.; capi 
tal, $30,000; to deal in automobiles and operate a 
gerage and +e department. Incorporators: J. C. 

coepke, E. C. Hansel, H. B. Brownlee, E. G. 
Derr, E. Koepke. 

Greenssporo, N. C.—Ford Garage & Sales Co.; 
capital, $10,000; to deal in automobiles and oper- 
ate a arom. Incorporators: Markham, 
W. H. McGlamery, Combes. 

Burrato, N. Y.—Frontier Motor Car Co.; cap- 
ital $5,000; to deal in automobiles. Incorpora- 
tors: E. Harris, W. Graham, V. L. Hagstrom. 

Detroit, Micu.—New Era Motor & Manu- 

Co.; capital $50,000; to manufacture 
automobile __ supplies. Incorporators: W. R. 
Smith, G. Gilmore, J. Scheidegger. 

CHICAGO, I11.—National Spring Time Co.; cap 
ital $125,000; to manufacture automobile acces- 
sories. Incorporators: C. Sigman, L. Va- 
lence, C. H. Jackson. 

St. Louts, Mo.—Electric Garage & Service Co.; 
capital $2,000; to deal in electric automobiles and 
automobile _ supplies. Incorporators: M.  B. 
Strauss, C. Irvin, B. Strauss. 

Cuicaco, I11.—Devon Garage; capital, $2,000: 
to operate a garage. Incorporators: R. E. au- 
bien, W. J Burns, J. E. Hurtubise. é 

CampeENn, N. J.—League of American Motorists 
Co.; capital $10,000; to good automobile legisla- 
tion, ood roads, &c. Incorporators: S. G. 
Garry, H. N. Goldsmith, F. v-e. : 

New York Crty.—National Rim Co.; capital 
$150,000; to manufacture automobile parts and 
accessories. Incorporators: Fleming, J. 
J. Hefner, E. N. Brandt. ? : 

Huntincton, N. Y.—Motor Repair Co.; capi- 
tal, $5,000; to operate a garage. Incorporators: 
R. W. Lindsay, . C. Bates. 


. E. Nebel, 








Jackson Mudhen which recently made the trip from the factory to the Pacific Coast 
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Alco 3%-ton truck which recently completed a 144-hour service test 


HILADELPHIA—A 3%-ton Alco 
P truck recently made a remarkable 
showing: in continuous service here 
for the Adams Express Company. During 
144 hours of night and day duty the truck 
hauled 451,500 pounds of merchandise in 
93 loads. It made 814 collections and de- 
liveries. A valuation of approximately 
$300,000 was represented in the 12,104 par- 
cels, boxes and barrels delivered. The 
total cost of fuel consumed was $15.14. Of 
this $11.68 was for gasoline and $3.46 for 
oil. A total of 589 miles was covered, an 
average of 98 miles a day. 


NASHVILLE, TENN.—The Tennessee Auto 
Company plans to erect a $3,000 repair shop 
on Grundy street. The company will install 
a full machine equipment. 


Kiet, Wis.—The Kiel Motor Car Com- 
pany, organized by Fred Theisse, Philip 
Juenheimer and William Ducker, will erect 
an automobile factory here. 


Hartrorp, Conn.—The Henry & Wright 
Manufacturing Company, of this city, has 
acquired the plant of the Parker Motor 
Company, 760 Windsor avenue. 


Detroit, Micu.—Knell & Adams, auto- 
mobile body finishers, have purchased the 
plant of the Stoepel Overall Company, 1045 
Jefferson avenue, and will equip it for their 
own use. 


Sr. Louis, Mo.—The Moon Motor Car 
Company, of this city, has begun the con- 
struction of another story to its factory 
building and will equip it for 2\most doub- 
ling its capacity. 


Burrato, N. Y.—Manzel Brothers Com- 
pany, of this city, manufacturer of auto- 
mobile oil-pumps, etc., is building a brick 
factory one and one-half stories in height 
on Babcock street. 


PirrsspurcH, Pa.—The Atlantic Land 
Company, of this city, has taken out a per- 
mit to erect a $70,000 garage on Craig ave- 
nue. The Atlantic Land Company is the 
new owner of Luna Park and proposes to 
make the park an automobile center. 


-Axron, On10—The Miller Rubber Com- 
pany, which manufactures Miller tires and 
tubes, has increased its capital stock from 
$500,000 to $1,000,000. The reason for this 
increase was the necessity for increasing 
the company’s plant to twice its present 
size to take care of. the increasing business. 


Fuint, Micu.—The Randolph Motor Car 
Company has been sold by the General 
Motors Company to Eugene G. Goldman, 
of Chicago, who formerly owned it. The 
purchase by Goldman will not affect the 
location of the plant and it is said that 
the output of motor trucks will be in- 
creased. 


Finptay, O.—Negotiations are in prog- 
ress for the establishment of a new auto- 
mobile factory in this city. Ludwig Leit- 
ner and M. Weiting, two Findlay men, 
have patented a new chainless-drive motor 
truck and arrangements are being made to 
organize a corporation to manufacture the 
new vehicle. 


Jacxson, Micu.—The _. Sparks-Withing- 
ton Company, manufacturer of automobile 
parts, is rapidly bringing its new addition 
to completion. It will furnish employ- 
ment to 300 additional men. The complete 
plant, when the addition is done, will be 
one of the best equipped and most beauti- 
ful shops of its kind in the world. 


Los Ancetes, Cat.—The Amalgamated 
Motors Company, of this city, recently in- 
corporated with a capital of $500,000, has 
acquired the Durocar Manufacturing Com- 
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pany. The company has obtained a site 
near Santa Ana, Cal., and is planning the 
erection of a large plant for the manufac- 
ture of pleasure cars and motor trucks. 


Mitwaukee, Wis.—H. B. Webb and as- 
sociates in the Franklin Auto & Supply 
Company, Fourth and Prairie streets, have 
incorporated the Automatic Motor Devices © 
Company, to manufacture several self- 
starting devices. The incorporators are 
H. B. Webb, C. H. Delafield and James T. 
Drought. One of the starters to be placed 
on the market is operated with a dis- 
tributer-timer. 


JEANETTE, Pa.—The factory building of 
the American Rubber & Fabric Company 1s 
about finished and the machines are be- 
ing installed. The company expects to 
take up the manufactu.e of tires about the 
beginning of April; it will make the Zeg- 
len tire, the fabric of which is made up 
of cotton and rubber to give punctureproof 
casings. Wilmer Dunbar is named as gen- 
eral manager of the works. 


Cotumsus, O.—F. W. Dickinson, who 
some time ago incorporated the Automotor 
Company with $50,000 capital stock, has 
leased a plant at 1181 Parsons avenue and 
the following officers have been elected: 
F. W. Dickinson, president; William Cas- 
key, vice-president ; Frank Lodeman, treas- 
urer; A. F. Dickinson, secretary.. The 
company proposes manufacturing an ex- 
tremely light delivery wagon. 


Muwavukez, Wis.—The Auto Starter 
Company has been incorporated here by 
J. D. Babcock, Oscar F. Fischedick and 
James T. Drought to manufacture a self- 
starter to be known as the E-Z Self-Start- 
er. The E-Z starter is a simplification of 
self-starters based on the principle of forc- 
ing gas from a lighting gas tank into the 
cylinders, and operates with a simple pedal 
not unlike an accelerator. 


New York City.—The A. V. Manufac- 
turing Company, recently incorporated with 
$200,000 capital stock, has had plans pre- 
pared for a one-story fireproof factory 
building, 60 by 100 feet, to be erected on a 
site recently purchased at Poughkeepsie, 
N. ¥. The company is having a list pre- 
pared for its machinery requirements for 
the manufacture of motor specialties. The 
incorporators are Allesandro Bolognesi, 
Aldo Bolognesi and William H. Hoppin, Jr. 


Syracuse, N. Y.—The Chase Motor 
Truck Company has completed its large 
three-story addition in Wyoming street. 
The construction and equipment is remark- 
ably complete and embodies the most ad- 
vanced ideas. Some 18,000 square feet of 
floor space are now added to the former 
facilities of the company. 
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NTERNAL Comsustion Encoines—In 
| which the charge is fired by the hot 

residues in the cylinders. 

2. This patent refers to a two-stroke, in- 
ternal combustion engine (Fig. 3), having 
a working cylinder and piston in which the 
charge is ignited by the heat of the recom- 
pressed residual gases and in. which the 
maximum pressure in the cylinder does not 
exceed the pressure of the incoming gas. 
The engine has an admission valve which 
also serves as a mixer, the mixture of air 
and fuel being effected at the point of 
junction of the admission circuit and cylin- 
der. The flame extends from the valve 
into the cylinder on the working stroke 
during the entire period of admission, and 
the exhaust valve which is provided closes 
before the end of the scavenging stroke of 
the workinj: piston. Means are provided 
to control the compression pressure of the 
recompresse:1 residual gases, and means to 
ignite the :.itial charge upon starting the 
engine. 

No. 1,101,769—To Adolf Vogt, Tulse 
Hill, Surrey, England. Granted December 
26, 1911; filed May 18, 1906. 





WINDsHIELD.—Combination of two panels 
flexibly attached to a frame. 

3. This windshield (Fig. 2) comprises a 
suitable sill or base to which a lower panel 
is hinged being adapted to swing forward- 
ly. An upper panel is hinged to the lower 
one and is adapted to swing backwardly 
with reference to the same. Guide rods 
are located at the ends of both panels, the 
rods having vertically adjustable clamping 
devices which are pivotally connected with 
the ends of the upper panel. 
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No. 1,012,670—to Allen Loomis, assignor 
to Packard Motor Car Company, Detroit, 
Mich. Granted December 26, 1911; filed 
October 15, 1907. 


CARBURETER—Which has two mixing 
chambers and a number of auxiliary air 
valves. 

3. This patent refers to a carbureter 
(Fig. 1) which is a combination, with a 
casing, of an air supply tube which extends 
concentrically within the casing mentioned. 
At the upper end of the tube a plate is 
supported which forms the top of a com- 
bustible fluid chamber, and above the plate, 
within the casing, a partition is supported 
through which extends, and from which de- 
pends, a nozzle communicating with the 
fluid-supply chamber. This nozzle extends 
within the last-mentioned tube. In the 
partition a number of valve-controlling air 


ports are provided, and there are means for 


the successive opening of the air valves 
with the increasing speed of the engine 
crankshaft. 

No. 1,013,082—to Robert Symmonds, Jr., 
assignor to Thomas B. Jeffery, Kenosha, 
Wis. Granted December 26, 1911; filed 
August 2, 1906. 


Dritt CHuck—Device for holding drill 
in place on machine. 

3. This patent refers to a drill compris- 
ing a shank on which a rotatable shell is 
mounted and which is connected to the 
shank by means of a spring. Within the 
shell there is a housing and on the end of 
the same a plate is mounted rotatably, it 
being formed with inwardly curved slotted 
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openings. At.the opposite end of the hous- 
ing a plate is secured which carries in- 
wardly slidable guides, and a number of 
rollers are supported to opposite ends in the 
slots and guides respectively. There is 
provided a rotatable plate having inwardly 
directed straight slots receiving the ad- 
jacent ends of the rollers mentioned, this 
plate being connected with the shell to force 
the rollers inwardly as the shell is rotated 
upon the shank. 

No. 1,012,731—to Charles Sjostrand, St. 
Paul, Minn. Granted December 26, 1911; 
filed June 30, 1911. 


Enoine Starter—In which a- coiled 
spring and a cranking pulley serve for 
starting the motor by means of a pedal. 

1. In this starter, an engine shaft carries 
a clutch member and a cranking pulley 
movable on the shaft and constituting an- 
other clutch member. The pulley has a col- 
lar and by a coiled spring is connected to 
the engine frame. A flexible member is 
wrapped around the pulley, and means are 
provided for moving the latter longitudin- 
ally on the engine shaft; also, means com- 
prising a dog which is mounted stationarily 
on a part of the structure and to which is 
connected a spring arm adapted to bear 
against the face of the collar carried by 
the cranking pulley mentioned above. The 
spring arm is adapted to bring the dog into 
engagement with the collar for auto- 
matically separating the clutch members if 
the direction of rotation of the engine 
shaft is reversed. 

No. 1,007,170—to Henry Wurmser, 
Lorain, O. Granted October 31, torr; filed 
March 28, rgro. 









































Fig. 1—Symmonds carbureter. 





Fig. 2—Loomis windshield. 


Fig. 3—Vogt engine 
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Newest Ideas Among the Accessories 


Hyatt Roller Bearings 


HE Standard type of Hyatt roller bear- 
bi ings is seen in Fig. 1, showing the 
long spiral or flexible roll, which is 

used in axle construction. Each roller con- 
sists of a spindle around which is wound a 
chrome-nickel steel spiral whose material in- 
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Fig. 1—Standard type Hyatt bushing 


sures strength and resistance against all 
kinds of stresses, while the grooves formed 
by the spiral provide an advantageous guide- 
way for the lubricant needed by the spindle. 
The chrome-nickel steel used in these parts 
is heat treated and ground before being as- 
sembled in the yoke of the bearing. The 
spindles on which the spirals are installed 
are pinned to the yoke of the bearing, so 
that the spirals are capable of revolving 
about their spindles, and the yoke about the 
shaft, while the yoke and spindles are in a 
definite, rigid relation. This bearing body 
is contained in an outer race or planished 
lining seen in Fig. 2. This is a cylinder 
split doubly at acute angles to the axis of 
the cylinder, which is the same as that of 
the bearing. This split construction results in 
the correct pressure of the race on the bear- 
ing assembly, and bringing about a con- 
tinuous automatic adjustment of the rela- 


tion obtaining between the race and bear- 
ing. 

An improvement in the outer race is the 
use of a welded button holding it in posi- 
tion in the housing of the bearing. This 
button takes the place of the formerly used 
punched projection. It is made in the form 
of a very short bolt with a reduced section 
on one end, which fits into a recess in the 
lining. It is welded in place, the welding 
being strong enough to resist any tendency 
to remove the button from its position. 

In places where, besides giving the shaft 
a frictionless support, the bearing is re- 
quired to carry a load, as in the case of an 
axle or differential bearing, the high-duty 
type of bearing is used. 

The high-duty bearing is shown in Fig. 3, 
it being used in a number of 1912 transmis- 
sion systems. The rolls are made of 3.5 


-per cent nickel steel and heat treated to 


produce the flexibility and strength to hold 
the speed-change gears in alignment and 
insure silent performance of the gearset. 
The yoke used in this bearing is seen in 
Fig. 4. It is of high-class steel, and the 
rollers are secured to it as in the standard 
type of bearing, with the difference, how- 
ever, that they are made shorter, permitting 
of greater rotative speed. A round bar is 
placed parallel with the axis of the bearing 
between each pair of rollers, the series of 
bars serving as separators. The roller 
spirals in this bearing are still closer 
wound, to fill the requirements of lubrica- 
tion. The outer race is shown in Fig. 6, 
and it is casehardened and ground for use. 
The material used in this type of race is an 
alloy steel of a composition similar to that 
of the standard type races. 

The bearings here illustrated are made at 
the Harrison, N. J., plant of the Hyatt 
Roller Bearing Company, Detroit, Mich. 


Gen. El. Cloth Pinions 


The General Electric Company, of Schen- 
ectady, N. Y., is now manufacturing cloth 
pinions for all uses where noiseless opera- 
tion is a desideratum and where the 
strength of non-metallic gears fills the re- 
quirements of the situation. It is claimed 

















Fig. 2—Hyatt planished outer race 


that they equal cast-iron gears in quality, 
while the material they are made from in- 
sures a certain elasticity which is of advan- 
tage where a rapidly varying torque has to 
be dealt with. The pinions are made of blanks 
consisting of a filler of cotton or similar 
material compressed at several tons per 
square inch between steel plates. The 
whole structure is held together by 
threaded rivets, or, in the case of very 
small pinions, by threaded sleeves. After 
cutting the teeth the cloth is saturated with 
oil to make it impervious to moisture and 
inert against changes of atmospheric con- 
ditions. Likewise is it immune against the 
injury vermin may do to some other non- 
metallic gears. The pinions are cut in all 
sizes and standard pitches, and while the 
important types are kept in stock, gears are 
also made to order by the General Electric 
Company. 

















Fig. 3—~Hyatt high-duty bearing assembled. 


Fig 4—Yoke of Hyatt high-duty bearing. 


Fig. 5—High-duty bearing outer race 
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